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INTRODUCTION 


The  Energy  Research  Information  System 
(ERIS)  is  a  cooperative  program  of  the 
Old  West  Regional  Commission  (OWRC)  and 
the  U.S.  Department  of  Agriculture,  For- 
est Service,  Surface  Environment  and 
Mining  (SEAM) .   The  Old  West  Regional 
Commission  is  a  Federal-State  partner- 
ship whose  function  is  to  stimulate 
programs  for  orderly  economic  growth 
and  development  in  the  states  of  Mon- 
tana, Nebraska,  North  Dakota,  South 
Dakota,  and  Wyoming.   Established  in 
1972  under  the  Public  Works  and  Eco- 
nomic Development  Act  of  1965,  it  is 
one  of  seven  such  Commissions  in  the 
United  States.   Its  offices  are  locat- 
ed in  Washington,  D.C.,  Rapid  City, 
South  Dakota,  and  Billings,  Montana. 
The  SEAM  program  provides  and  applies 
technology  in  order  to  maintain  or 
restore  the  quality  of  the  environ- 
ment and  surface  values  of  forests 
and  rangelands  subject  to  mining. 
SEAM  offices  are  also  located  in 
Billings,  Montana. 

The  objective  of  ERIS  is  to  compile 
and  make  available  to  the  energy 
research  users  of  the  region  an  up- 
to-date  inventory  of  ongoing  and 
recently  completed  energy-related 
research  projects.   By  providing 
researchers  with  a  means  of  commun- 
ication with  other  researchers  and 


allowing  government  and  policy 
decision-makers  easy  access  to 
regional  energy  research,  ERIS  aims 
to  improve  communication  channels 
for  energy  research  users,  thus 
helping  to  prevent  research  dupli- 
cation and  pinpointing  areas  for 
additional  research.   Through  per- 
iodic publication  and  distribution 
of  system  holdings  in  the  form  of  a 
Quarterly  Report,  users  of  this  in- 
formation  researchers,  funding 

agencies,  government  agencies,  in- 
dustry and  public  interest  groups 

have  access  to  regional  energy  in- 
formation. 


ERIS  Scope 

The  term  "energy 
broad  spectrum  of 
compasses  a  large 
Nonetheless,  ERIS 
report  energy-rel 
ects  in  as  compre 
possible.  This  i 
and  alternate  ene 
and  programs  rela 
ment  which  do  not 
research,  as  well 
energy  conversion 


related"  covers  a 
activities  and  en- 
volume  of  research, 
is  an  attempt  to 
ated  research  proj- 
hensive  a  manner  as 
ncludes  socioeconomic 
rgy  resource  studies, 
ted  to  energy  develop- 
necessarily  involve 
as  reclamation, 
and  land  use  studies. 


The  geographic  focus  of  ERIS  is  upon 
research  conducted  in  the  Old  West 


Region.   Research  outside  of  the  Region 
is  included  when  it  is  offered  by  the 
reporting  agency  as  being  applicable 
to  research  efforts  or  developments 
within  the  Region. 

This  first  Quarterly  Report  of  system 
holdings  is  by  no  means  comprehensive 
in  coverage.   Subsequent  issues  will 
serve  not  only  to  update  this  first 
publication,  but  also  to  fill  in  the 
gaps  -  most  notably  -  the  research 
activities  of  industry  and  public 
interest  groups.   This  issue  does  con- 
tain, however,  comprehensive  coverage 
of  the  energy-related  research  activi- 
ties of  both  the  Old  West  Regional 
Commission  and  SEAM. 

The  compilation  of  energy  research  proj- 
ects in  the  first  Quarterly  Report  has 
been  accomplished  by  combining  ERIS's 
own  information-gathering  efforts  with 
those  of  other  clearinghouses  —  most 
notably,  the  Oak  Ridge  National  Lab- 
oratory's "Inventory  of  Current  Energy 
Research  and  Development,"   the  U.S. 
Dept.  of  Agriculture's  "Current  Research 
Information  System,"  the  Montana  Energy 
Advisory  Council,  the  South  Dakota 
Office  of  Energy  Policy,  and  the  various 
energy  agencies  of  Wyoming,  North  Dakota 
and  Nebraska.   The  differences  in  data- 
categories  which  are  reported  by  the 
already-existent  clearinghouses  are 
reflected  in  the  varying  formats  of  the 
research  projects  included  in  the  first 
Quarterly  Report.   For  the  most  part, 


however,  data  categories  are  similar 
to  those  used  on  the  ERIS  Reporting 
Form,  reproduced  following  the  Intro- 
duction. 

Use  of  the  ERIS  Quarterly  Report 

The  research  projects  included  in  the 
Quarterly  Report  are  categorized  by 
broad  subject  areas,  or  chapters.   For 
example,  "Coal"  is  broken  down  into 
eight  chapters  dealing  with  specific 
subjects  such  as  Reclamation,  Social 
and  Economic  Studies  and  Water  Resources. 
In  addition,  further  access  is  provided 
by  four  indexes  -  subject,  location, 
organization,  and  personal  name.   The 
following  are  suggestions  which  may 
help  you  in  the  use  of  the  indexes: 

The  Location  Index  utilizes  the  2-letter 
abbreviations  for  states'  names,  i.e.  MT 
for  Montana,  WY  for  Wyoming,  etc. 

The  Personal  Name  Index  contains  the 
personal  names  of  the  investigators, 
supervisors,  sponsors,  and  authors  of 
publications  for  each  project. 

Government  agencies  listed  in  the  Organ- 
ization Index  are  prefaced  by  either 
the  state's  name  or  "U.S.  ...",  for 
example.  South  Dakota  Office  of  Energy 
Policy,  and  U.S.  Surface  Environment 
and  Mining. 

The  Subject  Index  is  the  keyword  list 
that  can  be  used  in  conducting  system 
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searches.   If  a  user  wishes  to  conduct  a 
manual  search  of  the  system  using  the 
Subject  Index,  it  is  recommended  that  a 
combination  of  general  and  specific  terms 
be  used.  As  an  example,  if  the  user  is 
trying  to  identify  all  projects  on  the 
effects  of  mining  on  the  rangeland  en- 
vironment, the  user  should  consult 
"rangeland  ecology,"  but  may  find  ad- 
ditional references  under  the  broad 
term  "bioenvironment . " 

Computer  Search  Service 

The  holdings  of  ERIS  are  computerized, 
allowing  for  flexibility  in  conducting 
special  searches  of  the  data  file.   Each 
of  the  data  categories  in  the  Reporting 
Form  (reproduced  on  the  following  pages) 
or  any  combination  of  categories  can  be 
used  to  formulate  a  computer  search. 
The  system  also  has  the  capability  to 
search  complete  files  including  the 
abstract  for  more  specific  terms  of 
the  user's  choice.   This  service  is 
offered  as  a  complement  to  the  Quarterly 
Report  and  allows  more  complete  access 
to  the  holdings  of  ERIS. 


If  your  inquiry  concerni 
search  cannot  be  answere 
Quarterly  Report,  contac 
the  ERIS  staff  and  reque 
be  conducted.  The  staff 
copies  of  all  projects  o 
subject.  The  time  invol 
forming  the  search,  comp 
ects  and  mailing  is  anti 
less  than  one  week.   Unt 


ng  energy  re- 
d  by  using  the 
t  a  member  of 
st  that  a  search 

will  send  you 
n  your  desired 
ved  in  per- 
iling the  proj- 
cipated  to  be 
il  the  demand 


for  computer  searches  can  be  deter- 
mined, there  will  be  no  charge  for  this 
service. 

Please  direct  your  inquiries  to:  Beth 
Givens  or  Cathy  Boyd,  ERIS,  Old  West 
Regional  Commission,  Fratt  Building, 
Suite  306A,  Billings,  MT   59101.   406- 
245-6711  X6665  (commercial).  406-585- 
6665  (FTS). 
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System;   Richard  Neeves,  U.S.  Forest 
Service,  Ogden,  Utah;   James  Nybo,  Mon- 
tana Energy  Advisory  Council;   Richard 
Rouillier  and  Phylis  Kaiser,  U.S.  Forest 
Service,  Region  1  Office. 
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NORMAL  PLOT  ASSESSMENT  TECHNISUES  OF  REVE6ETA- 
FORTS  DO  NOT  PROVIDE  AS  COMPLETE  A  RECORD  OF 
HARACTERISTICS  AS  IS  OFTEN  DESIRED.   MOREOVER, 
D  TECHNISUES  ARE  SLOU,  TEDIOUS,  AND  COSTLY. 
APHIC  TECHNIQUES  WOULD  PROVIDE  A  PERMANENT 
OF  STAND  CHARACTERISTICS  yHICH  THE  INVESTIGATOR 
ER  TO  AT  ANY  TIME. 
S: 

ROVIDE  A  PERMANENT  PICTORIAL  RECORD  OF 
ATION  PLOTS  AT  SUCCESSIVE  TIME  INTERVALS. 
EVELOP  PH0T06RAMMETRIC  TECHNISUES  OF  DATA 
ION. 

VARIOUS  PHOTOGRAPHIC  TECHNISUES,  INCLUDING 
COPIC  PAIRS  OF  PHOTOGRAPHS,  HILL  BE  USED  TO 
A  PICTORIAL  HISTORY  OF  PLOT  DEVELOPMENT. 
NT  ANALYSIS  PROCEDURES  USING  THESE  PHOTOGRAPHS 

EVALUATED  BASED  ON  PLOTS  OF  KNOWN  STAND 
ERISTICS. 

THIS  STUDY  WILL  RESULT  IN  A  LIST  OF  PROCEDURES, 
U£S,  AND  ESUIPMENT  NEEDED  FOR  PHOTOGRAPHIC 
ION  OF  VEGETATION.   EVALUATIONS  HILL  BE  MADE  TO 
NE  THE  FEASIBILITY  OF  FACILITATING  SPECIES 
ICATION,  PLANT  DENSITY,  AND  OTHER  CRITICAL 
HARACTERISTICS. 


OOCOCC«« 
PRCJECT  TITLE: 

DEMONSTRATION  OF  REVEGETATION  TECHNISUES. 
P«OJ£CT  NUMBER: 

I  N  T  - 1 1  C  3  -  S  E  M  - 1  C 
INVESTIGATORS: 

FRANK  KENNET 

DECKE><  CCAL  CO. 

C\0  PETER  KIEmT  It    SONS 

SHERIDAN,  HY   82801 
PROJECT  SUPERVISOR: 

ELAND  7.    RICHARDSON 

INIERMOUNTAIN  FOREST  i    RANGE  EXPERIMENT  STATION 

FORESTRY  SCIENCES  LABORATORY 

eta    NORTH  12TH  EAST 

LOGAN,  UT   S4321 
COOPERATOR/ COORDINATOR: 

PETER-KIEWIT  CONSTRUCTION  CO. 
PRIMARY  SPONSOR: 

SURFACE  ENVIRONMENT  AND  MINING 

^l,i    GRAND  AVE. 

BILLINGS,  MT   59102 

4Lt-245-<711  A6466 
PBII><RY  FUNDING  AMOUNT: 

;occ 


PAGE  NO 


J1 


TIME  FRAME: 
CI  01  7* 
LCCAIION: 

MI 
ABSTRACT: 

PROBLEM 

OF  NE 

STAND 

MOUNT 

PROVI 

TEST 

ACRES 

OBJECTI 

APPLl 

REHAB 

THE  D 

METHODS 

REVEG 

AREAS 

REPORTS  AND 

HORK  PLA 

PROGRES 


TO  01  15  77 


:   THE  DECKER  COAL  COMPANY  HAS  A  SUBSTANTIAL  AREA 
V  MINE  SPOILS.   THE  STATE  OF  MONTANA  PRESCRIBES 
ARDS  FOR  REHABILITATING  SUCH  SPOILS.   THE  INTER- 
AIN  STATION  HAS  RESEARCH  PLOTS  THAT  HAVE  NOH 
DED  SOME  ALTERNATIVE  REHABILITATION  TREATMENTS  TO 
AND  DEMONSTRATE  ON  A  LARGER  SCALE  OF  SEVERAL 

VES:   TO  PLAN  AND  INSTALL  A  DEVELOPMENTAL 
CATION  DEMONSTRATION  ON  THE  DECKER  COAL  MINE  OF 
ILITATION  METHODS  DEVELOPED  ON  RESEARCH  AREAS  AT 
ECKER  MINE. 

AND  ANALYSES:   COMPARISONS  OF  SEVERAL  ALTERNATIVE 
ETATION  METHODS  BY  ACTUAL  DEMONSTRATION  ON  LARGE 
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HE  OPERATIONAL  CHARACTER  OF  SURFACE  MINING 
ICTATES  THAT  BARE  OVERBURDEN  MATERIALS  SHALL 
D  TO  EROSIONAL  FORCES  fROM  THE  TIME  OF  MINING 
IR  SUCCESSfUl  REVEGETATION.   THERE  IS  LITTLE 
INfORMATION  ON  THE  MAYS  IN  MHICH  THESE  BARE 
N  PILES  HANDLE  METEORIC  HATER,  NOR  ON  THE 
or  SURFACE  EROSION  ORIGINATING  ON  THESE  PILES. 

IMATE  THE  INFILTRATION  CAPACITY  Of  GRADED  AND 

SURFACE  MINE  OVERBURDEN. 

ESS  THE  MAGNITUDE  OF  SURFACE  EROSION  CREATED 

NTENSITY  RAINFALL. 

HE  ROCKY  MOUNTAIN  I N F I LTROME TE R  HILL  BE  USED 

TERMINATION  OF  INFILTRATION  RATES  THROUGH  THE 

ON  OF  ARTIFICIAL  RAINFALL.   THIS  EflUlPMENT  HILL 

ED  ON  BOTH  GRADED  AND  UNGRADED  SPOIL  MATERIALS 

ESULTING  SEDIMENTS  MILL  BE  COLLECTED  AND 


OCC0C045 
PROJECT  TITLE: 

IHE  REVEGETATION  OF  AREAS  DISTURBED  BY 
SLRFACE  MINING  ACTIVITIES. 

COMMODITIES:   COAL,  COBALT,  COPPER,  PHOSPHATE 
PROJECT  NUMBER: 

lNT-SIH-1 
INVESTIGATORS : 

ELAND  7.  RICHARDSON;  RAY  M.  8R0HN;  EUGENE  E.  FARMER 

INTERMOUNTAIN  FOREST  t  RANGE  EXPERIMENT  STATION 

FORESTRY  SCIENCES  LABORATORY 

£tO  NORT^  12TH  EAST 

LOGAN,  UT   64321 
PRCJtCT  SUPERVISOR: 

FAL'L  E.  PACKER 

INTERMOUNTAIN  FOREST  i    RANGE  EXPERIMENT  STATION 

FOtESTRY  SCIENCES  LABORATORY 

•  ;fl  NORTH  12TH  EAST 

LCGAN,  LT   84321 


Be  ci.»">  ucD 


COOPE 
HA 
CE 

•  c 

AK 
SA 
CU 
CA 
PtINA 
SU 
U 

ei 

<,Q 

PRIFA 
19 
19 

I  IBE 
07 
PE 

LCCAI 
Ml 

ACSIR 
P 


RAIOR/ 
NNA  HI 
CKEe  C 
hSANTO 
EkIC  Afi 
LHCN  N 
STER  N 

Rieou 

RT  SPO 

(FACE 

i    CiiAN 

LLIN6S 

6-245- 

Rf  FUS 

72-4 

73  (  1 

FRAME : 

CI  72 

RIOOIC 

ION  : 

ID 

ACT  : 

RCBLEH 

IMAT 

SURFA 

FLAN, 

b JECTI 

1.  DE 

NECES 

SHRUe 

i  .  TO 

HXTU 

(e)  A 

CRASS 

:.   TO 

OTHER 
<■.  TO 
PRACT 


COCSOINATOR : 
MNe  CO. 
CAL  CO. 

CHEKICAL  CO. 

PETALS  CLIMAX ,  INC . 
•TIONAL  FOREST 
ATIONAL  FOREST 
^ATIO^AL  FOREST 
*iSOR: 

EhVIRCNHENT  AND  NINING 
C  AVE  . 
,  l-T   59102 
6711  >6468 
DINfi  AMOUNT: 
d.CCC 
974  -  42,000  PER  TEAR 

TO  07  01  75 

REMEASUREMENT  FOR  ADDITIONAL  2    YEARS 


ARE 

CE 
7f 

VES 

lER 

SAR 

S. 
AS 

RE 

LL 

ES  . 
AS 
TH 
EV 

ICE 


THIS  IS  A  LAR6E  STUOT  DIRECTED  AT  MANT  PROBLEMS 
BASIC  TO  THE  SUCCESSFUL  REVE6ETAT10N  OF 

MINES.  THESE  PROBLEMS  SPELLED  OUT  IN  THE  STUDT 
PA6ES. 

MINE  THE  MINIMUM  COMBINATION  OF  TREATMENTS 

>  TO  ACHIEVE  AN  ACCEPTABLE  STAND  OF  GRASS, 

AND  TREES. 

SESS  THE  SHORT-  AND  LONG-TERM  MERITS  OF  GRASS 

CONSISTING  OF  (A>  ALL  INTRODUCED  GRASSES, 

NATIVE  GRASSES,  AND  (C>  NATIVE  PLUS  INTRODUCED 

SESS  THE  FEASIBILITY  OF  REVEGETATION  METHODS 
AN  DIRECT  SEEDING. 

ALUATE  THE  INFLUENCES  OF  VARIOUS  SOIL  CULTURAL 
S  UPON  STAND  ESTABLISHMENT. 
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PREVIOUS  DATA  INDICATE  THAT  SURFACE  MULCHES 
CE  FAVORAbLE  ENVIRONMENTAL  CONDITIONS  FOR  THE 
LISHMENT  OF  A  PLANT  COVER  ON  SURFACE  MINE  OVER- 
N  MATERIALS.   MANY  TYPES  OF  MULCH  AND  THEIR 
CATION  ARE  PROHIBITIVELY  EXPENSIVE  FOR  TREATING 

AREAS.   HYDRO-APPLICATIONS  OF  MULCH  OFFERS  AN 
NATIVE  METHOD  THAT  yOULD  BE  ECONOMICAL. 
VES  :   THE  OBJECTIVES  ARE : 

TEST  THE  EFFECTIVENESS  OF  HOOD  FIBER  AS  A  MULCH 
HE  ESTABLISHMENT  OF  GRASS  SEEDLINGS. 

DETERMINE  SUITABLE  METHODS  OF  APPLICATION. 

A  5CC-GALL0N  BOWIE  H YD ROMUL C H I NG  UNIT  WAS  USED 
PPLICATION  OF  SEED,  FERTILIZER,  AND  WOOD-FIBER 

TO  VARIOUS  SURFACE  MINE  OVERBURDEN  MATERIALS.   IN 
ION,  SEED  WAS  ALSO  APPLIED  WITH  A  STANDARD  SEED- 
R  PRIOR  TO  HYDROMULCHING  AND  FERTILIZATION. 

COMPARISONS  OF  DRY-MATTER  PRODUCTION  AMONG  THE 
LS  METHODS  OF  MULCH,  SEED,  AND  FERTILIZER 
CATIONS  UILL  BE  MADE. 
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CT  : 

BLEM;   ATTEMPTS  TO  ALTER  PROPERTIES  OF  SPOILS  TO  DATE 
E  FAILED  TC  RESTORE  FULL  PRODUCTIVITY,  SO  ATTEMPTS  AT 
lEVINC  THIS  GOAL  NEED  TO  BE  MADE  BY  BURYING  SPOILS  UNDER 
FACE  SOIL  OR  OTHER  SUITABLE  MATERIAL. 

ECTIVES:   TO  DETERMINE  THE  DEPTH  AND  METHOD  OF  APPLICATION 
SURFACE  SOIL  REOUIRED  TO  RESTORE  VARIOUS  LEVELS  OF  PRO- 
TIVITY  TO  SPOILS  POSSESSING  DIFFERENT  PROPERTIES. 
HODS:   REPLICATED  FIELD  EXPERIMENTS  ARE  BEING  ESTABLISHED 
TWO  MINE  SITES  -  ONE  HIGH  AND  ONE  MODERATELY  LOU  IN  AD- 
BED  SODIUM.   TREATMENTS  CONSIST  OF  FACTORIAL  COMBINATIONS 
SPREADING  FROM  0  TO  t  FEET  OF  SUBSOIL  MATERIAL  AND 
HER  C,  8,  OR  24  INCHES  OF  TOPSOIL,  SEGREGATED  OR  MIXED 
H  THE  SUBSOIL,  OVER  THE  SURFACE  OF  THE  SPOILS.   AREA 
L  THEN  BE  SEEDED  TO  SPRING  WHEAT,  CRESTED  WHEATGRASS, 
TIVE'  GRASS  MIXTURE,  AND  ALFALFA,  AND  THE  EFFECTS  OF  THE 
ATMENT  ON  PLANT  GROWTH,  WATER  USE,  AND  SOIL  PROPERTIES 
L  BE  EVALUATED. 
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KNOaLEDGE  OF  THE  NATURE  OF  AND  VARIABILITY  IN 
CF  PROPERTIES  OF  OVERBURDEN  MATERIALS  IN 

RN  GREAT  PLAINS  IS  EXTREPELT  LIPITED  AND  RESTRICTS 

N  , 

:   TO  CHARACTERIZE  THOSE  PHYSICAL  AND  CHEMICAL 
OF  OVERBURDEN  MATERIALS  THAT  HAVE  MAJOR 

ON  RECLAMATION,  BOTH  IN  RESPECT  TO  AREAL  DIS- 

AND  DEPTH. 

SAMPLES  CF  OVERBURDEN  MATERIALS  ARE  COLLECTED 
PINING  AREAS  AND  FROM  AREAS  IN  khlCH  COAL 

N  IS  TAKING  PLACE  THROUGHOUT  THE 

REAT  PLAINS.   THESE  SAMPLES  WILL  BE  IDENTIFIED 

INAL  DEPTH  AND  GEOLOGICAL  STRATA  .HtRE  POSSIBLE, 

E  ANALYiED  FOR  CHEPICAL  AND  PHYSICAL  PROPERTIES 

ONCERN. 

L  ANALYSIS:   ANALYSIS  OF  VARIANCE  AND  REGRESSIONS 

WHERE  APPROPRIATE. 
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TO  INDEFINITE 


ACT: 

(OBLEP:   PRELiniNART  bORK  INDICATED  THAT  2  INCHES  OF 
TOPSOIL  WAS  BENEFICIAL  IN  RECLAMATION,  RAISING  THE 
liUESTION  ON  THE  EFFECTS  OF  GREATER  OUANTITIES  OF 
TOPSOIL. 

ejECTIVES:   TO  DETEBPINE  THE  EFFECTS  OF  UP  TO  12  INCHES 
OF  TOPSOIL.  IN  COMBINATION  UITH  VARIOUS  N  AND  P 
FERTILIZER  TREATMENTS,  UPON  THE  SURVIVAL  AND  PRODUCTION 
OF  CRESTED  WHEATGRASS  AND  A  "NATIVE  GRASS"  MIXTURE. 

ETHODS:   A  REPLICATED  FIELD  EXPERIMENT  WAS  ESTABLISHED 
IN  WHICH  A  FACTORIAL  ARRANGEMENT  OF  FOUR  DEPTHS  OF 
TOPSOIL,  TWO  N  AND  P  RATES,  AND  TWO  PERENNIAL  GRASSES 
(CRESTED  WHEATGRASS  AND  A   NATIVE   MIXTURE)  WERE 
STUDIED  IN  RESPECT  TO  PLANT  GROWTH,  WATER  USE,  AND 
CHANGES  IN  PHYSICAL  AND  CHEMICAL  CHARACTERISTICS  OF  THE 
SPOIL  MATERIALS. 

lATISTICAL  ANALYSIS:   ANALYSIS  OF  VARIANCE. 

UMMARY:   PLOTS  SEEDED  IN  1973,  WITH  NO  STAND  ESTABLISH- 
MENT WITH  NO  TOPSOIL,  GOOD  STANDS  ON  ALL  TOPSOIL  PLOTS. 
SESPONSES  TO  FERTILIZER  WITH  2  INCHES  OF  TOPSOIL;  MUCH 
MORE  VIGOROUS  GROWTH  OF  CRESTED  WHEATGRASS  THAN  OF  THE 
NATIVE   MIXTURE  OF  ADAPTED  GRASS  SPECIES. 
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:   SINCE  VEGETATIVE  MULCHES  APPEARED  TO  HAVE  A 

TIAL  USE  IN  RECLAMATION,  FURTHER  STUDIES  WERE 

D  TO  DETERMINE  THEIR  EFFECTS. 

VES:   TO  DETERMINE  HOB  VEGETATIVE  MULCHES  COULD  BE 

AND  MOST  ECONOMICALLY  APPLIED  AND  HOh  THEY  AFFECT 

P  REfiUIREMENTS  . 
:   A  REPLICATED  FIELD  EXPERIMENT  k A S  ESTABLISHED 

INCLLDED  FACTORIAL  C  OI"B  I  N  A  I  I  ON  S  OF  THREE  MULCH 
PENTS  (NONE,  MECHANICAL  SPREADING,  AND  SEEDING 

INTO  STANDING  BARLEY  STUBBLE),  FIVE  P  RATES  (TO 
F/ACRE),  ADD  0  TO  SO  LB  N/ACRE  ANNUALLY.   BARLEY 
LE  KAS  PRODUCED  IN  1972,  OTHER  TREATMENTS 
EO  AND  CRESTED  liHEAIGRASS  SEEDED  IN  1973. 
ICAL  ANALYSIS:   ANALYSIS  OF  VARIANCE. 
:   ON  THESE  HIGHLY  SODIC  SPOILS,  1972  BARLEY 
CTION  WAS  VERY  POOR,  SO  STUBBLE  CONSISTED  OF 
BARLEY  AND  KOCHIA.   1973  GRASS  SEEDING  WAS 
TIALLY  A  FAILURE  ON  ALL  BUT  PLOTS  ON  »HICH  STRAn 
FREAD  MECHANICALLY.   PLOTS  RESEEDED  IN  1974. 
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3354,  UNIVERSITY  STATION 

MY   t2071 
31C3 

PONSORS: 
ININ6  CO 
SARD  (GILLETTE,  MY) 

TX   77001 
8881 
COAL  CO 

INGS,  MY   82901 

5741 

DING  AMOUNT: 

36,163 

31,037   CARTER  OIL 

27,41C   BRIDGER  COAL 

10  06  30  76 


F  COAL  BY  THE  STRIPPING  OR  OPEN  PIT  TECHNIflUE  IS  IN- 
RAPIDLY  IN  WYOMING.   THE  HUGE  COAL  RESERVES  AND  DE- 
ENERGY  HAS  CONTRIBUTED  TO  INCREASED  MINING  ACTIVITY 
ESTIMATED  THAT  THERE  ARE  FROM  17  TO  19  BILLION  TONS 
IN  MYOMING  MITH  150  FEET  OR  LESS  OVERBURDEN.   RE- 
ERTAINING  TO  RECLAMATION  OF  STRIP  MINE  OVERBURDEN  MAS 
IN  MYOMING  IN  1964  AND  IS  BEING  EXPANDED  TO  DEVELOP 
CMLE06E  SO  THAT  THE  MINING  COMPANIES  MAY  MEET  THE 
RUIREMENTS  FOR  LAND  RECLAMATION.   THE  BASIC  OBJEC- 

IHIS  RESEARCH  ARE:   1.  TO  DETERMINE  OPTIMUM  PRO- 
FOB  SHAPING  OF  STRIP  MINE  SPOIL  MATERIAL.   2.  TO 
E  PROPER  REPLACEMENT  OF  OVERBURDEN  MATERIAL  MHICH 
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OR  PHYSICALLY  UNDESIRABLE.   Z.        TO  STUDY  BASIC 
STURE  RELATIONSHIPS  OF  SPOIL  MATERIALS  AND 
COVER.   4.   TO  INVESTIGATE  SPECIES  ADAPTABILITY 
FOR  ESTABLISHMENT  AND  MAINTENANCE  OF  COVER. 
H  METHODS  OF  MICROCLIMATE  MODIFICATION  FOR 
ISHMENT  AND  PRODUCTION.   THE  MAJOR  COAL  PRO- 
ARE  IN  THE  SOUTH  aESTERN  AND  NORTH  EASTERN 
E  STATE.  THE  SOUTH  yESTERN  AREA  IS  IN  THE 
T  SHRUB  TYPE  yiTH  LOy  PRECIPITATION  (9 
ynlLE  THE  NORTH  EASTERN  QUARTER  OF  THE  STATE 

OF  THE  GREATER  PLAINS  AND  HAS  MORE  FAVORABLE 
TIC  CONDITIONS.   IN  ADDITION  THE  TCPSOIL  OVER- 
L  IS  VARIABLE  BET.EEN  MINING  SITES  IN  BOTH 
IONS.   THIS  NECESSITATES  THAT  RESEARCH  BE  LO- 
OUNT  FOR  THESE  VARIABLES. 
CATIONS  : 

P,  S.  LANG,  ET  AL.  'TOPSOIL  AS  A  SEED  SOURCE  FOR 
P  MINE  SPOIL.'   JULY  1975,  yYOMING  AG.  EXP. 
CH  JOURNAL  9C.   (2>R.  L.  LANG,  F.  RAUZI,  ET  AL. 
OR  SEEDING  RANGE,  PASTURE  AND  DISTURBED  LANDS.' 
OMING  AG.  EXP.  STATION  BULLETIN  NO.  261. 
LAND,  ET  AL.  'RECLAMATION  OF  STRIP  MINE  SPOIL  BANK 
SEPTEMBER  1971.  yTO"ING  A6.  EXP.  STATION 
AL  51.   ('i>6.  H.  BRID6M0N  AND  R.  L.  LANG. 
FUR  DIOXIDE  ON  DESERT  PLANTS  OF  SOUTHERN  yYO- 
147*.  JOURNAL  OF  THE  COLOR AOO-y TOM ING  ACADEMY 
OL.  Vll  NO.  5,  P.  41-42.  (5)M.  MAY .' MOISTURE 
AND  TREATMENTS  IN  REVEGETATING  STRIP  MINES 
ST.'  JOURNAL  OF  RANGE  MANAGEMENT.  IN  PRESS. 
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ROJECT  TITLE: 

COAL  OVERBURDEN  CHARACTERIZATION  AND  REVEGETATION 
STUDIES 

ROJECT  NUMBER: 
ND4519 

INVESTIGATORS: 

FRED  W.  SCHROER:  WARREN  C.  WHITMAN 

iJORTH  DAKOTA  STATE  UNIV.,  SOILS  DEPT.,  BOTANY  DEPT. 

FARGO,  ND   58102 

701-237-8883 


PRIMARY  FUNDING  AMOUNT: 
53,000 
FY  75  -  30,337 

TIME  FRAME: 

07  01  73  TO  06  30  76 

LOCATION : 
ND 

ABSTRACT : 

THE  OBJECTIVES:   1.   PHYSICAL  AND  CHEMICAL  CHARACTERI- 
ZATION OF  OVERBURDEN  OVER  COAL  IN  WESTERN  NORTH  DAKOTA. 

2.  EVALUATE  INTERSPECIES  COMPETITION  AMONG  NATIVE 
GRASSES  AND  FORBS  ON  RECLAIMED  COAL  MINE  SPOIL. 

3.  COMPARE  PRODUCTIVITY  OF  RECLAI.MED  SPOILS  SEEDED 
TO  NATIVE  AND  TA."-IE  GRASS  MIXTURES  WITH  THAT  OF  UNDIS- 
TURBED NATIVE  RNAGE.   APPROACH:   RE:   OVERBURDEN 
CHARACTERIZATION.   1.   CONCENTRATE  ON  ACTIVE  MINING 
SITES  AND  PROPOSED  SITES.   2.   EMPHASIZE  SAMPLING 
SOILS  OF  SIGNIFICANT  AREA  TO  5  FEET.   3.   SUBSTANTIAL 
NUMBER  OF  SAMPLINGS  TO  COAL  SEAM  {  UP  TO  100  FEET) . 

4.  DETERMINE  USEABLE  CHEMICAL  AND  PHYSICAL  PARAMETERS. 
RE:   VEGETATION  STUDIES:   1.   ESTABLISH  STANDS  OF 
NATIVE  GRASSES  AND  FORBS  ON  RECLAIMED  SPOIL  BANK 
SITES  FOR  INTERSPECIES  COMPETITION  STUDIES.   2.  COM- 
PARE PRODUCTIVITY  OF  RECLAIMED  SPOILS  SEEDED  TO 
NATIVE  AND  TA.ME  GRASS  MIXTURES  WITH  THAT  OF  NATIVE  RANGE. 
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PROJECT  TITLE: 

ENERGY  MINERALS  REHABILITATION  INVENTORY  AND 
ANALYSIS:   EMRIA 

PROJECT  SUPERVISOR: 
RONALD  KUHLMAN 

U.S.  BUREAU  OF  LAND  MANAGEMENT 
D-307,  BLDG.  50,  DENVER  FED.  CENTER 
DENVER,  CO   80225 
303-234-2333 

TIME  FRAME: 

09  01  74  TO  INDEFINITE 

LOCATION : 

CO   MT   NM   ND   UT   WY 


; ROJECT  SUPERVISOR: 
A.G.  HAZEN 

NORTH  DAKOTA  STATE  UNIV.  AG.  EXP.  STATION 
FARGO,  ND   51)102 


PRIMARY  SPONSOR: 

U.S.  AGRICULTURE  RESEARCH  SERVICE 
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ABSTRACT : 

THE  BUREAU  OF  LAND  MANAGEMENT  (BLM)  HAS  BEEN  DESIG- 
NATED TO  ADMINISTER  THE  EMRIA  PROGRAM  WHICH  IS  A 
DEPARTMENT  OF  INTERIOR  EFFORT.   THE  PURPOSE  OF  THE 
PROGRAM  IS  TO  DETERMINE  THE  RECLAMATION  POTENTIAL 
OF  COAL  LANDS  AFFECTED  BY  COAL  DEVELOPMENT.   THIS 
IS  ACCOMPLISHED  BY  CONTRACTING  WITH  THE  BUREAU  OF 
RECLAMATION  TO  DRILL  A  SERIES  OF  HOLES  IN  BLM 
SELECTED  SITES  AND  TO  COLLECT  AND  ANALYZE  SAMPLES 
OF  SOILS,  OVERBURDEN,  COAL, AND  SUBSTRATA.   VEGE- 
TATION IS  ALSO  IDENTIFIED. 

IN  ADDITION,  CONTRACTS   OR  WORK  ORDERS  ARE  EXECUTED  WITH 

THE  GEOLOGICAL  SURVEY  TO  COLLECT  AND  ANALYZE  WATER 

SAMPLES.   IN  SUMMATION,  THE  DRILLING  AND  STUDIES 

WILL  BE  AIMED  AT  SECURING  THE  CHEMICAL  AND  PHYSICAL  DATA 

ON  A  PROFILE  FROM  THE  SURFACE  THROUGH  THE  STRIPPABLE 

COAL  RESOURCES  AND  INTO  THE  UNDERLYING  STRATA  TO 

A  DEPTH  OF  25  FEET  BELOW  THE  COAL. 

INTERPRETATION  OF  THESE  DATA  WILL  SERVE  AS  A  BASIS  FOR: 

1.  ASSESSING  THE  RECLAMATION  POTENTIAL  PRIOR 
TO  LEASING. 

2.  THE  PREPARATION  OF  SITE  SPECIFIC  STIP- 
ULATIONS FOR  ENERGY  EXPLORATION,  MINING, 
AND  RECLAMATION  PLANS . 

3.  TO  PROVIDE  BASELINE  DATA  FOR  SOILS,  SUR- 
FACE WATER  AND  GROUNDWATER  ON  WHICH  TO 
MONITOR  CHANGES  THAT  MAY  OCCUR  ON  THESE 
RESOURCES  DURING  AND  AFTER  STRIP-MINING 
OF  COAL. 
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PROJECT  TITLE: 

OTTER  CREEK  RECLAMATION  STUDY  SITE 

PROJECT  NUMBER: 
PH   5-201 

liWESTIGATORS: 
H.  K.  DUPREE 

U.S.  BUREAU  OF  RECLAMATION 
BILLINGS,  MT   59101 

GEORGE  PIKE 

U.S.  GEOLOGICAL  SURVEY 
WATER  RESOURCES  DIVISION 
HELENA,  MT   58601 

ED  LANDIS 

U.S.  GEOLOGICAL  SURVEY 
GEOLOGIC  DIVISION 
DENVER,  CO   80225 

PROJECT  SUPERVISORS: 
RONALD  L.  XUHLMAN 
BUREAU  OF  LAND  MANAGEMENT 
D-307,  BLDG.  50 
DENVER  FEDERAL  CENTER 
DENVER,  CO   80225 
303-234-2333 

COOPERATOR: 

U.S.  BUREAU  OF  LAND  MANAGEMENT 

PRIMARY  SPONSOR: 

U.S.  BUREAU  OF  LAND  MANAGEMENT 

PRIMARY  FUNDING  AMOUNT: 

150,000  (ANNUAL  MAI NT.  4,000) 

TIME  FRAME: 

07  01  74  TO  07  01  75 

LOCATION: 
MT 

ABSTRACT : 

PURPOSE:   TO  ESTABLISH  BASELINE  CONDITIONS  ON  SOIL, 
OVERBURDEN,  COAL  RESOURCE,  SURFACE  AND  GROUNDWATER 
QUANTITY  AND  QUALITY,  VEGETATION  AND  SEDIMENTATION 
ON  A  1920-ACRE  SITE  BEING  CONSIDERED  FOR  MINING. 


FROM  THESE  DATA  GUIDANCE  FOR  PREPARATION  OF  STIP- 
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ULATIONS  IN  FUTURE   LEASES  WILL  BE  PREPARED. 
ALTERNATE  RECLAMATION  TECHNIQUES  AND  VEGE- 
TATION TYPES  WILL  BE  DESCRIBED.   WATER  MONI- 
TORS WILL  REMAIN  ON  SITE  UNTIL  BASELINE  CONDITIONS 
ARE  ESTABLISHED  OR  UNTIL  NO  FURTHER  CHANGES  ARE 
ANTICIPATED  IF  THE  AREA  IS  MINED  AND  RECLAIMED. 
CHEMICAL  AND  PHYSICAL  DATA  OBTAINED  ON  ALL  GEO- 
LOGIC STRATA  TO  A  DEPTH  OF  APPROXIMATELY  200 
FEET. 


THE  PROJECT  IS  LOCATED  AT  T3S, 
23,  27  AND  35. 


R4  5E,  SECTIONS 


TYPE  OF  STUDY: 

PART  OF  "ENERGY  MINERAL  REHABILITATION  INVEN- 
TORY AND  ANALYSIS  -  EMRIA"   U.S.  BUREAU  OF 
LAND  MANAGEMENT. 

REPORTS  AND  PUBLICATIONS: 

REPORT  IS  DUE  JUNE  15,  1975.   AVAILABLE  IN  MILES 
CITY  BLM  DISTRICT  OFFICE,  P.O.  BOX  940,  MILES 
CITY,  .MT   59301 


ED  LANDIS 

U.S.  GEOLOGICAL  SURVEY 

GEOLOGIC  DIVISION 

DEiWER,  CO   80225 

303-234-3578 

PROJECT  SUPERVISOR: 
RONALD  L.  KUHLMAN 
U.S.  BUREAU  OF  LAND  MANAGE."«:NT 
D-30  7,  BLDG.  50,  DENVER  FEDERAL  CENTER 
DEtJVER,  CO   80225 
303-234-2333 

COOPERATOR: 

U.S.  BUREAU  OF  LAND  MANAGEMENT 

PRIMARY  SPONSOR: 

U.S.  BUREAU  OF  LAND  MANAGEMENT 

PRIMARY  FUNDING  AMOUNT: 

160,000  (ANNUAL  MAINT.   4,000) 

TIME  FRAME: 

07  01  74  TO  07  01  75 

LOCATION: 
WY 
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PROJECT  TITLE: 

HANNA  RECLA-'-lATION  STUDY  SITE 

ROJECT  NUMBER: 
PH  5-202 

INVESTIGATORS: 

DEAN  SCHACTERLE 

U.S.  BUREAU  OF  RECLAMATION 

DENVER,  CO   80225 

303-234-3358 

SAM  WEST 

U.S.  GEOLOGICAL  SURVEY 

WATER  RESOURCES  DIVISION 

DENVER,  CO   80225 

303-778-2111 


ABSTRACT : 

PURPOSE:   TO  ESTABLISH  BASELINE  CONDITIONS  ON  SOIL, 
OVERBURDEN,  COAL  RESOURCE,  SURFACE  AND  GROUND 
WATER  QUANTITY  AND  QUALITY,  VEGETATION  AND  SEDI- 
MENTATION OF  A  2400-ACRE  SITE  BEING  CONSIDERED  FOR 
MINING.   FROM  THESE  DATA  GUIDANCE  FOR  PREPARATION 
OF  STIPULATIONS  IN  FUTURE  LEASES  WILL  BE  PREPARED. 
ALTERNATE  RECLAMATION  TECHNIQUES  AND  VEGETATION 
TYPES  WILL  BE  DESCRIBED.   WATER  MONITORS  WILL 
REMAIN  ON  SITE  UNTIL  BASELINE  CONDITIONS  ARE  ES- 
TABLISHED OR  UNTIL  NO  FURTHER  CHANGES  ARE  ANTICI- 
PATED IF  THE  AREA  IS  MINED  AND  RECLAIMED.   CHEM- 
ICAL AND  PHYSICAL  DATA  OBTAINED  ON  ALL  GEOLOGIC 
STRATA  TO  A  DEPTH  OF  APPROXIMATELY  200  FEET. 

THE  PROJECT  IS  LOCATED  AT  T23N,  R83W,  S32  AND 
T24N,  R84W,  S36. 

TYPE  OF  STUDY: 

PART    OF    "EWERGY    MINERAL    REHABILITATION    INVEN- 
TORY   AND   ANALYSIS    -    EMRIA,"    U.S.     BUREAU   OF 
LAND    .'dANAGEMENT . 
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REPORTS  AND  PUBLICATIONS: 

REPORT  DUE  DUNE  15,  1975.   AVAILABLE  AT  RAWLINS 
ELM  DISTRICT  OFFICE,  P.O.  BOX  670,  RAWLINS, 
WY   82301 


PRIMARY  FUNDING  AMOUNT: 

120,000  (ANNUAL  MAINT.  4,000) 

TIItE  FRAME: 

07  01  74  TO  07  01  75 

LOCATION: 
UT 
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PROJECT  TITLE: 

ALTON  RECLAMATION  STUDY  SITE 

PROJECT  NUMBER: 
PH   5-204 

INVESTIGATORS: 
DEAN  JOHANSON 
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ED  LANDIS 

U.S.  GEOLOGICAL  SURVEY 

GEOLOGIC  DIVISION 

DENVER, CO   80225 

303-234-2333 


ABSTRACT: 

PURPOSE:   TO  ESTABLISH  BASELINE  CONDITIONS  ON 
SOIL,  OVERBURDEN,  COAL  RESOURCE,  SURFACE  AND 
GROUND  WATER  ON  A  2  500-ACRE  SITE  BEING  CONSIDERED 
FOR  MINING.   FROM  THESE  DATA  GUIDANCE  FOR  PREPA- 
RATION OF  STIPULATIONS  IN  FUTURE  LEASES  WILL  BE 
PREPARED.   ALTERNATE  RECLAMATION  TECHNIQUES 
AND  VSGETAITON  TYPES  WILL  BE  DESCRIBED.   WATER 
MONITORS  WILL  REMAIN  ON  SITE  UNTIL  BASELINE  CON- 
DITIONS ARE  ESTABLISHED  OR  UNTIL  NO  FURTHER 
CHANGES  ARE  ANTICIPATED  IF  THE  AREA  IS  MINED 
OR  RECLAIMED.   CHEMICAL  AND  PHYSICAL  DATA  OB- 
TAINED ON  ALL  GEOLOGIC  STRATA  TO  A  DEPTH  OF 
APPROXIMATELY  200  FEET. 


THE  PROJECT  IS  LOCATED  AT  T40S,  R41/2W, 
17,  AND  18;   AND  T40S,  R5W,  S13. 


S8, 


TYPE  OF  STUDY: 

PART  OF  "ENERGY  MINERAL  REHABILITAITON  INVEN- 
TORY AND  ANALYSIS  -  EMRIA,"   U.S.  BUREAU  OF 
LAND  MANAGEMENT. 

REPORTS  AND  PUBLICATIONS: 

REPORT  IS  DUE  JUNE  15,  1975.   AVAILABLE  IN  KANAB 
BLM  DISTRICT  OFFICE,  320  N  1ST  E.,  KANAB,  UT 
84741 


PROJECT  SUPERVISOR: 
RONALD  L.  KUHLMAN 
U.S.  BUREAU  OF  LAND  MANAGEMENT 
D-307,  BLDG.  50 
DEtWER  FEDERAL  CENTER 
DENVER,  CO   B022  5 
303-234-2333 

COOPERATOR: 

U.S.  BUREAU  OF  LAND  MANAGEMENT 

PRIMARY  SPONSOR: 

U.S.  BUREAU  OF  LAND  MANAGEMENT 
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PROJECT  TITLE: 

TAYLOR  CREEK  RECLAMATION  STUDY  SITE 


PROJECT  NU.MBER: 
PH  5-203 


INVESTIGATORS: 
JOHN  MCCOY 
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U.S.  BUREAU  OF  RECLAilATION 

OGDEN,  UT 

801-524-5526 

JAMES  BIESECKER 

U.S.  GEOLOGICAL  SURVEY 

WATER  RESOURCES  DIVISION 

DENVER,  CO   80225 

303-234-3815 

RICHARD  HADLEy 

U.S.  GEOLOGICAL  SURVEY 

WATER  RESOURCES  DIVISION 

DENVER  FEDERAL  CENTER 

DENVER,  CO   80225 

303-234-4175 

PROJECT  SUPERVISORS: 
RONALD  L.  KUHLMAN 
U.S.  BUREAU  OF  LAND  MANAGEMENT 
D-307,  BLDG.  50 
DENVER  FEDERAL  CENTER 
DENVER,  CO   80225 
303-234-2333 

COOPERATOR: 

U.S.  BUREAU  OF  LAND  MANAGEMENT 

PRIMARY  SPONSOR: 

U.S.  BUREAU  OF  LAND  MANAGEMENT 

PRIMARY  FUNDING  AMOUNT: 

150,000  (ANNUAL  MAINT.   4,000) 

TIME  FRAME: 

07  01  74  to  07  01  75 

LOCATION : 
CO 

ABSTRACT : 

PURPOSE:   TO  ESTABLISH  BASELINE  CONDITIONS  ON 
SOILS,  OVERBURDEN,  COAL  RESOURCE,  SURFACE  AND 
GROUND  WATER  QUANTITY  AND  QUALITY,  VEGETATION 
AND  SEDIMENTATION  ON  A  5000-ACRE  SITE  BEGIN 
CONSIDERED  FOR  MINING.   FROM  THESE  DATA  GUIDANCE 
FOR  PREPARATION  OF  STIPULATIONS  IN  FUTURE  LEASES 
WILL  BE  PREPARED.   ALTERNATE  RECLAMATION  TECH- 
NIQUES AND  VEGETATION  TYPES  WILL  BE  DESCRIBED. 
WATER  MONITORS  WILL  REMAIN  ON  SITE  UNTIL  BASE- 
LINE CONDITIONS  ARE  ESTABLISHED  OR  UNTIL  NO 
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FURTHER  CHANGES  ARE  ANTICIPATED  IF  THE  AREA  IS 
MINED  AND  RECLAIIdED.   CHEMICAL  AND  PHYSICAL  DATA 
OBTAINED  ON  ALL  GEOLOGIC  STRATA  TO  A  DEPTH  OF 
APPROXIMATELY  200  FEET.   THE  PROJECT  IS  LOCATED 
AT  T4N,  R93W,  S33,AND  34;   AND  T3N,  R93W,  S2, 
3,4,5,8,9,  AND  10. 

REPORTS  AND  PUBLICATIONS: 

REPORT  DUE  JUUE    15,  1975.   AVAILABLE  AT  CRAIG 
BLN  DISTRICT  OFFICE,  P.O.  BOX  248,  CRAIG,  CO 
81625 
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I    VIAblLITT  OF  INOI&ENOUS  GRASSES,  FORES, 
TECHNIQUES  OF  INITIAL  ACQUISITION  AND  TREAT- 

PAGATION  IN  PREPARATION  FOR  FUTURE  LAND  RE- 
IHE  FORT  UNION  BASIN 

SOR  : 

KAN 

TANA 

NTANA    59eC1 


IV.  OF  BIOMEDICAL  S  ENV.  RESEARCH 

NKLIN 

D.  C.  2C545 


AMOUNT: 


TO  C6  01  76 


ACT  : 

t  PROJECT  DEALS  WITH  SEED  MATURATION,  PRODUCTION, 
LLECTICN,  HANDLING,  STORAGE,  AND  VIABILITT  OF  IN- 
CENOUS  PLANT  SPECIES  IN  THE  FORT  UNION  8ASIN  WITH 
PHASIS  ON  GATHERING  KNOWLEDGE  USEFUL  IN  REVEGETATION 
SURFACE  MINED  LAND. 


OCC0CC72 
PROJECT  TITLE  : 

ESTABLISHMENT,  SUCCESSION,  AND  STABILITT  OF 

CN  SURFACE  MINED  LANDS  IN  EASTERN  MONTANA 
PHOJtCT  NUMBER: 

E<*5-1)2228,  IA2 
PROJECT  SUPERVISOR: 

BRIAN  U.  SINDtLAK 


VEGETATION 


BRIAN  U.  SINDtLAK 
MCNIANA  STATE  UNIV. 


1  .2  RtCLAMATION 


B02EMAN,  R0N7ANA   54715 

«06-59t-C211 
PeiCARl  SPONSOR: 

U.S.  ERDA,  DIV.  OF  BIOf^EOICAL  t  ENV.  RESEARCH 

RALPH  E.  FRANKLIK 

WASHINGTON,  C.  C.  20545 

3Cl-473-t155 
PMNARf    FUNDING    AMOUNT: 

35,557 
1  IPE  FRAME: 

0£  CI  75  TO  Ct  01  76 
LCCAl  ION: 

^  I 

ABSTRACT : 

Ih£  PROJECT  DEALS  WITH  THE  NATURE  OF  PLANT  ESTABLISH- 
MENT, PLANT  COMMUNITY  STABILITY  AND  PERMANENCE  AND 
RATE  OF  SOIL  DEVELOPMENT  ON  SURFACE  MINED  LANDS  IN 
SOUTHEASTERN  MONTANA. 
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LAMATION  LABORATORY  PROGRAMS  (6  CLOSELY  RE- 

CPHYSICAL-BIOLOSICAL  PROGRAMS) 

EER: 

RS  : 

RTER;  R.  E.  CAMERON 

NATIONAL  LABORATORY,  EES  DIVISION 

12 

ILLINOIS   60*39 
7711  X5135 
NSOR  : 
A,  DIV.  CF  BIOMEDICAL  8  ENV.  RESEARCH 

FRANKLIN 
ON,  0.  C.   2C545 
4155 
DING  AMOUNT: 

TS  A  PORTION  OF  TOTAL  CONTRACT  FOR  465l(  THAT 
IS  ON  MGP. 

TO  C7   01  76 


RAM  WILL  INITIATE  BASIC  AND  APPLIED  RESEARCH 

PHYSICAL  AND  ECOLOGICAL  PROBLEMS  OF  LAND  RE- 
N,  AND  TO  ADVANCE  THE  DEVELOPMENT  OF  COST- 
E  TECHNIQUES  FOR  RESTORING  MINED  LAND  TO 
VE  END  USES.   THE  PROGRAM  HILL  FOCUS  ON  NEAR- 
-ICSff     LAND  RECLAMATION  PROBLEMS  IN  THE 
GREAT  PLAINS  RESOURCE  REGION  AND  TO  COORDINATE, 
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EVALUATE,  AND  DISSEMINATE  THE  RESULTS  OF  RELATED  STUDIES 
CONDUCTED  AT  OTHER  RESEARCH  INSTITUTIONS. 
ONE  OF  THE  KEY  GOALS  OF  THIS  PROGRAM  yiLL  BE  TO  PRO- 
VIDE DECISION-MAKERS  bITH  AN  APPRECIATION  OF  nHAT 
REASONABLE  OPTIONS  ARE  AVAILABLE,  AND  WHAT  THE  COSTS 
CF  THESE  OPTIONS  ylLL  BE. 

THE  ACTIVITIES  OF  THE  LAND  RECLAMATION  LABORATORY 
HILL  BE  DIVIDED  INTO  FOUR  KEY  AREAS:   I.  GEOPHYSICAL 
STUDIES   II.  ECOSYSTEMS  STUDIES   III.  RECLAMATION 
TECHNOLOGY  DEVELOPMENT   IV.  DATA  MANAGEMENT,  INFORMA- 
TION SYSTEMS  DEVELOPMENT  AND  TECHNOLOGY  TRANSFER 


0CCCC074 
PROJECT  TITLE: 

COLUMN  LEACHING  STUDIES  OF  COAL  MINE  SPOIL  MATERIAL 
PROJECT  NUMBER: 

Ot»-75-27E 
PROJECT  SUPERVISOR: 

GORDON  K.  PAGENKOPF  -  ASSOCIATE  PROFESSOR 

MONTANA  STATE  UNIV. 

DEPI.  OF  CHEMISTRY 

ECZEMAN,  MONTANA  79515 
PRIMARY  SPONSOR: 

U.  S.  ENVIRONMENTAL  PROTECTION  AGENCY 

TERRY  THCEM 

OFFICE  OF  ENERGY  ACTIVITIES 

1c6C  LINCOLN 

DENVER,  COLORADO   80203 

303-837-3073 
PRIMARY  FUNDING  AMOUNT: 

2.495 
TIME  FRAME: 

Q2  CI  75  TO  C6  30  76 
LOCATION: 

MT  -  BIGHORN  AND  ROSEBUD  COUNTIES 
ABSTRACT  : 

INVESTIGATION  REGARDING  THE  POSSIBILITIES  OF  COAL 

MINE  SPOIL  MATERIAL  CONTRIBUTING  SALTS  TO  THE  SHALLOW 

EROUND  WATER, 


0CCCCC75 
PROJECT  TITLE: 

SURFACE  MINE  RECLAMATION  PROGRAM 
PROJECT  SUPERVISOR: 

ALBERT  GRIFFITHS,  DIRECTOR 

DIVISION  OF  CONSERVATION 

SOUTH  DAKOTA  DEPT.  OF  AGRICULTURE 

PIERRE,  SO  57501 

6C5-224-325e 
ASS IRACT : 

THE  DIVISION  REGULATES  THE  DEVELOPMENT  AND  RECLAMATION 


.tCL«X«nON 


CF  «LL  SIRFACE  HIKES  FOR  THt  PURPOSE  OF  CONSERVING  THIS 
SIATE'S  L»ND,  WATER  AND  XINERAL  RESOURCES. 
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C76 

CT  TITLE  : 

NED  LAND  RECLAMATION  RESEARCH 

CT  SUPERVISOR: 

CHARD  L.  HCDDER 

N1ANA  STATE  UNIV. 

7EHAN,  MT   59715 

RT  SPONSOR: 

STERN  ENERGT  CC. 

0  «C  E.  ERCADhAT 

TTE ,  H7 

RT  FUNDING  AMOUNT: 

OPRIETARl 

FRAKE  : 

C1  6t     10  CONTINUING 
ION: 

ACT  : 

S.t.  (HODOER)  EFFORT  STARTED  IN  1966  AND  CONTINUES 

OAT  IN  ESTABLISHING  OPTIHUH  RECLAMATION  PROCEDURES. 

IS  MAS  BEEN  PIONEERING  RESEARCH  TO  DEVELOP  SELF-SUS- 

INING  NATIVE  VEGETATION  ESUAL  TO  OR  BETTER  THAN  PLANT 

ECIES  ON  THE  SITE  PRIOR  TO  MINING. 

TS  AND  PUBLICATIONS: 

NLAL  REPORTS  FOR  EACH  YEAR  BEGINNING  IN  1969.   EACH 

PORT  HAS  BEEN  FILED  b<ITH  THE  DEPARTMENT  OF  STATE  LANDS, 

D  IS  ALSC  ON  FILE  IN  THE  MONTANA  AGRICULTURAL  EXPERIMENT 

ATION  LIBRARY  AT  MONTANA  STATE  UNIVERSITY. 


0CCCCC77 
PROJECT  TITLE : 

EFFECTS  OF  FERTILIZER  RATE  AND  TIME  OF  APPLICATION  ON 

A  MINE  SPOILS  REHABILITATION  SEEDING 
I NVESI I6ATCRS: 

R  .  I  .  METN 
PROJECT  SUPERVISOR: 

«.  L.  HODOER,  PROJECT  LEADER 

MONTANA  AG.  EXP.  STATION 

EC;EMAN,  MT   59715 

«C6-994-<ej1 
COOPERATOR/CCOROINATOR: 

WESTERN  ENERGY 
PaiNART  SPONSOR: 

I'.s.  FOREST  Service,  surface  environment  and  mining 

U'  GRAND  AVE. 
BILLINGS,  MT   591C2 
PBIfARY  FUNDING  AMOUNT: 
<5,CCC 
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T IHE  FRAME : 

Ct  19  74  IC  Ce  3C  75 
LCCAIION  : 

ABSTRACT : 

FRCELEM:   REHABILITATION  OF  COAL  SURFACE  MINE  SPOILS 
ON  THE  NORTHERN  GREAT  PLAINS  DEPENDS  ON  RAPID  DEVELOPMENT 
CF  A  MIXTURE  OF  INTRODUCED  SPECIES  AND  NATIVE  SPECIES 
IHAT  GROk  SLOWER  BUT  ARE  MORE  PERMANENTLY  ADAPTED  TO 
THE  ENVIRONMENT.   THE  ROLE  OF  FERTILIZERS  IN  ENHANCING 
SAFID  PLANT  COVER  DEVELOPMENT  NEEDS  INVESTIGATION. 
OBJECTIVES:   TO  DETERMINE  RATES  OF  ESTABLISHMENT, 
PRODUCTIVITY,  AND  SURVIVAL  OF  NATIVE  ANO  INTRODUCED 
e«ASSES,  LEGUMES,  ANO  SHRUBS  AS  AFFECTED  BY  FERTILIZER 
AFPLICAT  IONS  . 

METHODS  AND  ANALYSES:   FIELD  PLOT  TECHNISUES  AND  VARIANCE 
ASALTSES. 


CCCCCC78 
PROJECT  TITLE: 

SHARPTAILED  GROUSE  RESEARCH  WITH  MONTANA  FISH  %    GAME, 

COLSTRIP,  MONTANA 
PROJECT  SUPERVISOR: 

ROBERT  E.  CARROLL 

ECOLOGICAL  CONSULTING  SERVICE 

AIRPORT  WAT  BUILDING  WEST 

HELENA,  MONTANA   59601 
COOPERATOR/CCOROINATOR: 

MCMANA  CEPT.  OF  FISH  ANO  GAME 
P'IMART  SPONSOR: 

THE  MONTANA  POWER  CO. 

CAuL  R.  ANDERSON 

(0  E.  BRCADWAY 

BUTTE,  MT   59701 

tOt-723-5421 
PRIMARI  FUNDING  AMOUNT: 

PROPRIETARY 
TIME  FRAME  : 

0«  CI  75  TC  CI  01  76 
LCCAIION  : 

M  I 
ABSTRACT : 

RISEARCH  BETWEEN  MONTANA  POWER  COMPANY  AND  WESTERN  ENERGY 

CCMPANY  ASSISTED  BY  MONTANA  FISH  ANO  GAME  DEPARTMENT  TO 

RECREATE  SHARPTAIL  GROUSE  BREEDING  GROUNDS  IN  RECLAIMED 

LANDS. 


0CCCCC7^ 
PFCJECT  TITLE : 

IRtE,  SHRUB  TRANSPLANT  PROJECT 
PMCJECT  SUPERVISOR  : 

D.N  MELLSREN 


1.i  StCL«K*110N 
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U.S.  DEPT.  OF  INTERIOR,  BUREAU  OF  LAND  M«NA&Ef1ENT 

OENWER  FEDERAL  CENTER,  BLOG.  5C 

DENVER,  CO   S022S 

3CJ-234-Z333 
CCOPERATOR/COCRDINATOR: 

KOMANA  DEPT.  OF  STATE  LANDS 

U.S.  FOREST  SERVICE,  KISSOULA  ESUIPHEM  DEV.  CENTER 
PAIHART  SPONSOR: 

U.S.  DEPT.  OF  INTERIOR,  BUREAU  OF  LAND  MANAGEMENT 
PBIHART  FUNDING  AMOUNT: 

8,3CC 
7  Iff  FRAME : 

10  15  75  TO  11  01  75 
LOCATION: 

MI 
ABSTRACT: 

EVALUATE  THE  USE  OF  TREE  SPADE  EaUlPMENT  FOR 

PhlSICALLI  IMPLACING  LOCAL  TREE  S  SHRUB  SPECIES  ON 

DECLAIMED  LANDS  PREVIOUSLY  DISTURBED  BT  COAL  MINING 

OPERATIONS.   PLANT  SURVIVAL  8  EOUIPMENT  ANALYSIS  MILL 

E£  NADE. 
HEPORTS  AND  PUBLICATIONS: 

PREPARED  FOLLOWING  TRANSPLANT  OPERATIONS  IN  NOVEMBER  1975. 
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OF  SOLID  WASTE  AS  PHYSICAL  AND  CHEMICAL 

IN  REVEGETATION  OF  COAL  SURFACE  MINE  SPOILS 


ISOR  : 

TE  UNIV. 

1 

R: 
SERVICE,  INTERMTN.  FOREST  i    RANGE  EXP.  STATION 
e«4C1 
e  AMOUNT: 


TO  C6  30  76 


ACT: 

ELIMINARY  STUDIES  BY  THE  SOUTH  CENTRAL  MONTANA  REGIONAL 

ANMNG  DEVELOPMENT  COUNCIL  INDICATE  THE  BEST  SOLID 

S7E  DISPOSAL  PLAN  DEVELOPED  FOR  ELEVEN  SOUTH  CENTRAL 

I.NTIES  INVOLVES  POOLING  ALL  COLLECTION  AND  DISPOSAL 

DER  A  CENTRALIZED  MANAGEMENT.   SOLID  WASTES  FROM 

L  COMMINITIES  WOULD  BE  PICKED  UP,  TRANSPORTED  TO  BILLINGS, 

0  PROCESSED  AT  A  SINGLE,  LARGE  FACILITY.   AFTER  SEPARATION 
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THE  COLLECTED  WASTES,  THE 
D  BE  PULVERIZED  AND  THE 
SPOSED  OF  IN  THREE  WAYS'. 

BILLINGS  SANITARY  LAND 
NDITIONER  IN  THE  BILLINGS 
RIP  IN  THE  RETURNING  EMPTY 
RECLAMATION  ARE  WHERE  THE 

GREATEST. 
E   STUDY  ARE  TO 
0  EVALUATE  THE  EFFECTS  OF 

AND  WASTEWATER  TREATMENT 

CHEMICAL  AMENDMENTS  IN 
FACE-MINE  SPOILS  IN  THE 
VERALL  OBJECTIVES  INCLUDE 
ING  AND  ECONOMICS,  CHEMICAL 
TITUENTS,  EFFECTS  OF 

THE  IMPACT  OF  DISPOSING 
ER  . 
HE  SUBJECT  PROPOSED  FOR 

INCLUDE:   LIMITED  CHEMICAL 
ES,  ESTABLISHMENT  OF  RECLAMA- 

PULVERIZED  SOLID  WASTES 

PLOT  WITH  VARIOUS  GRASSESt 
ATORY  ANALYSES  TO  COMPARE 
ARE  SOIL  CONDITIONS,  AND 
INUING  STUDIES. 


O0CC0081 
PROJECT  TITLE: 

METHODOLOGY  FOR  COLLECTING  AND  ANALYZING  SPOIL  AND  OVER- 
BURDEN SAMPLES. 
PROJECT  NUMBER: 

M-74-11 
INVESTIGATORS: 

F.  M.  SANDOVAL;  W.  0.  WILLIS;  AND  R.  E.  RIES. 
PROJECT  SUPERVISOR: 

J  .  F.  POWER 

NORTHERN  GREAT  PLAINS  RESEARCH  CENTER 

F.  0.  P0»  459 

HANDAN,  NO   5t554 
PflNARY  SPONSOR: 

U.S.  AG.  RESEARCH  SERVICE,  NORTHERN  GREAT  PLAINS  RESEARCH  CTR. 

SURFACE  ENVIRONMENT  AND  MINING 
PRIMARY  FUNDING  AMOUNT: 

CI  CI  74  TO  INDEFINITE 
TIME  FRAME: 

1475  -  2C,CCC  ;  15,000  ANNUALLY  THEREAFTER 
LOCATION : 

NO 
ABSTRACT : 

P-CBLEM;    IN  ORDER  TO  COMPARE  RESULTS  OF  LABORATORY 

ANALYSIS  OF  SAMPLES  AND  TO  RELATE  THESE  DATA  TO  PLANT 


1.2  ntCLAKATlCN 
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GSCWTH  PCIENTI*L,  IT  IS  IRPEDATIVE  THAT  SUITABLt  HETHODS 
CF  SAP-PLE  COLLECTION  »SD  ANALYSIS  BE  UT1L12E0  AND 
IhAT  SCC!  DEGREE  OF  UNIFORflTY  IN  TECHNIfiUES  EXISTS 
EETyEEN  LAEORATORIES. 

CbJECTIVE:    TO  DEVELOP  KECOMNENDED  HETHOOS  FOR  THE 
CCLLECTICN  AND  ANALYSIS  OF  SPOIL  AND  OVERBURDEN  SAMPLES. 
KEThOOS:    1>  OVERBURDEN  SAMPLES  COLLECTED  BY  SEVERAL 
HEIHODS  CF  DRILLING  ARE  EVALUATED  FOR  CONTAMINATION; 
2)  EXISTING  METHODS  OF  LAbORATCSY  ANALYSIS  ARE  SURVEYED 
AND  METHODS  RECOMMENDED  ARE  PUBLISHED  FOR  USE  BY  INTERESTED 
LABORATORIES;  AND  J)  REFERENCE  SAMPLES  OF  SPOILS  ARE 
FRtPARED  AND  ISSlEO  TO  INTERESTED  LABORATORIES  TO  INSURE 
OLALITY  CONTROL. 
REPORTS  AND  PUBLICATIONS: 

PROGRESS  REPORT  ON  RESEARCH  ON  RECLAMATION  OF  MINED  LANDS 
IK  THE  NORTHERN  GREAT  PLAINS.   U.S.  AG.  RESEARCH  SERVICE 
(NORThERK  great  PLAINS  RESEARCH  CTR.)  AND  NORTH  DAKOTA 
AG.  EXP,  STATION,  SOILS  DEPT.   197S. 
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PLACEMENT  AND  TOPSOIL  DEPTH  ON  CROP  GROWTH, 
P  AVAILABILITY  ON  COAL  MINE  SPOIL  MATERIALS 


AN;  J.  F.  POkER  CARS) 

NYREN  (NORTH  DAKOTA  STATE  UNIV.) 
SOR: 

AT  PLAINS  RESEARCH  CTR. 

5C55I, 
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EARLIER  RESEARCH  HAS  SHOKN  THAT  P  FERTILIZATION 
S  ESSENTIAL  FOR  ECONOMIC  PLANT  GROWTH.  HOWEVER, 
IS  KNOWN  OF  THE  CHEMISTRY  OF  FERTILIZER  P  ADDED 
S,  OR,  OF  THE  RELATIVE  AVAILABILITY  TO  PLANTS  OF 
ILS,  iOIL,  AND  FERTILIZER  ON  TYPICAL  MINEO-LAND. 
ES:  TO  EVALUATE  THE  FORMS,  TRANSFORMATIONS,  AND 
AVAILABILITY  TO  PLANTS  OF  P  IN  SOILS,  SPOILS, 
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ACTIVE  TREBLE  SUPERPHOSPHATE  IS  APPLIED  TO 
SPOILS  ON  SELECTED  PLOTS  PRIOR  TO  COVERING 
NCHES  Of  TOPSOIL.   ADDITIONAL  PJ2  FERTILIZER 

WITH  SPRING  WHEAT  SEED  ON  SELECTED  PLOTS 
R  THAT  THE  TOTAL  P  IN  PLANT  SAMPLES  COLLECT- 

DURING  THE  GROWING  SEASON  CAN  BE  FRACTIONATED 
SOIL,  FROM  SPOIL,  AND  FROM  FERTILIZER. 
TION  IS  ALSO  OBTAINED  FROM  CORN.   ADO- 
OGICAL  AND  CHEMICAL  ANALYSES  ARE  EMPLOYED 
TRANSFORMATION  OF  P  THAT  OCCUR  WITHIN  THE 
ATER  AND  DATA  ON  PLANT  UPTAKE  CF  P  PROVIDE 
ROOTING  DEPTH  AND  ACTIVITY. 
LYSIS:   ANALYSIS  OF  VARIANCE  AND  REGRESSION 


CN  OF  LEACHING  WATERS  ON  HYDRAULIC  CONDUCTIVITY 

SPOILS  AND  ON  CALCIUM  EXCHANGE  EFFICIENCY. 
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EARLIER  RESEARCH  HAS  ESTABLISHED  THAT  MANY 
FE  HIGH  IN  EXCHANGEABLE  SODIUM  AND  CONSEfiUENTLY 
TIVELY  IMPERMEABLE  TO  WATER. 

ES:   TO  EVALUATE  THE  EFFECTS  OF  VARYING  CHEMICAL 
•TIONS  AND  COMPOSITION  OF  LEACHING  WATERS  UPON 
C  CONDUCTIVITY  AND  SUBSEOUENT  PLANT  GROWTH  FOR 
CILS. 

LABORATORY  COLUMN  STUDIES  ARE  CONDUCTED  TO 
E  RELATIONS  BETwEEN  COMPOSITION  AND  CONCENTRATION 
LS  LEACHING  SOLUTIONS  AND  HYDRAULIC  CONDUCTIVITY 


1 .2  hECLAHATIOS 
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Cf  SPOILS.   KATH£HAT1C»L  PROCEDURES  ARE  DEVELOPED  WHEREBY 
IHE  OUAkTITT  OF  LEACHIN6  SALT  REaUlREO  TO  AfFECT  THE 
REQUIRED  CHANGE  IN  CONDUCTIVITY  CAN  BE  CALCULATED. 
INFORMATION  OBTAINED  FOR  MOST  PROMISING  TREATMENTS  IS 
APPLIED  TC  FIELD  PLOTS  UPON  WHICH  VEGETATION  IS  GROWN. 
STATISTICAL  ANALYSIS:   ANALYSIS  OF  VARIANCE  AND  REGRESSION 
ANALYSIS  . 

SUMMARY:   RESULTS  OF  LABORATORY  INVESTIGATIONS  HAVE 
ESTABLISHED  THAT  APPROXIMATELY  0.7SN  CACL2  SOLUTIONS  ARE 
HIGHLY  EFFECTIVE  IN  INCREASING  HYDRAULIC  CONDUCTIVITY 
CF  SPOILS  WITH  ESP  Of  ABOUT  25.   A  METHOD  FOR  CALCULATING 
THE  LEACHING  REOUIREMENT  HAS  BEEN  DEVELOPED.   FIELD 
STUDIES  ARE  NOW  IN  PROGRESS. 
fEFCRTS  AND  PUBLICATIONS: 

DCERING,  E.  J.  AND  b.  0.  WILLIS. 
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RPOSE  OF  THIS  STUDY  IS  TO  OU ANT  1 T AT  1 VE L Y  ASSESS 
OF  THE  MADISON  LIMESTONE  SYSTEM  ANO  ASSOCIATED 
AS  A  SOURCE  OF  WATER  FOR  INDUSTRIAL  USE  IN  THE 
L  REGION.   THE  STUDY  IS  INTENDED  TO  PROVIDE  SCl- 
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FROM  THE  MADISON  LIMESTONE  ANO  H Y D RAUL  1 C A LL Y 
S  WITHOUT  (A)  INTERFERING  WITH  EXISTING  WELLS, 
AFFECTING  WATER  QUALITY  IN  MUNICIPAL  AND  DOMES- 
AFFECTING  THE  FLOW  Of  STREAMS  THAT  CROSS  SUR- 
OF  THE  MADISON.   THE  OBJECTIVE  Of  THIS  PRCJECT 
A  PLAN  OF  STUDY  FOR  A  QUANTITATIVE  INVESTIGA- 
LARGE  EXPENDITURES  FOR  DRILLING  AND  TESTING 
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PRIMARY  SPONSOR: 

U.S.  GEOLOGICAL  SURVEY 

WATER  RESOURCES  DIVISION. 
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EMRIA 


ABSTRACT: 

THE  OBJECTIVE  OF  THIS  PROJECT  IS  TO  DEVELOP  A  MATHE- 
MATICAL MODEL  CAPABLE  OF  PREDICTING  THE  QUANTITY 
AND  QUALITY  OF  SURFACE  AND  SUBSURFACE  RUNOFF  ON 
SURFACE  MINE  SPOILS  IN  THE  ROCKY  MOUNTAIN  REGION. 
THIS  OBJECTIVE  WILL   BE  ACCOMPLISHED  BY  MODIFYING 
AND  INTERFACING  EXISTING  MODELS  OF  SUBSURFACE  CHEM- 
ICAL TRANSPORT.  CERTAIN  GEOCHEMICAL  REACTIONS,  OVER- 
LAND FLOW  ON  INFILTRATING  SURFACES,  AND  SEDIMENT 
TRANSPORT. 

A  CURRENT  STUDY  HAS  IDENTIFIED  THE  IMPORTANT  PHY- 
SICAL AND  CHEMICAL  CHARACTERISTICS  OF  THE  SPOILS 
WHICH  MUST  BE  INCLUDED  IN  THE  MODEL.   THE  ADEQUACY 
OF  THE  MODEL  WILL  BE  THOROUGHLY  TESTED  ON  FIELD 
PLOTS  LOCATED  ON  COAL  MINE  SPOILS  IN  COLORADO. 
THE  MODEL  WILL  BE  USED  TO  ANALYZE  AND  COMPARE  ALTER- 
NATIVES IN  MINING  AND  RECLAMATION  MANAGEMENT. 

AMONG  THE  ALTERNATIVES  TO  BE  INVESTIGATED  ARE  THE 
EFFECTS  OF  SELECTIVE  PLACEMENT  OF  TOXIC  SPOILS,  TOP- 
SOILING,  SURFACE  MANIPULATION  TO  INCREASE  OR  DECREASE 
INFILTRATION,  AND  THE  EFFECT  OF  REVEGETATION  ON 
POLLUTION  POTENTIAL. 
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TIME  FRAME: 
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ABSTRACT: 

PROBLEM:   HYDROLQGIC  INFORMATION  WITH  RESPECT  TO 
REHABILITATION  POTENTIAL  IS  NEEDED  BY  LOCAL,  STATE 
AND  FEDERAL  GOVERNMENTS,  PRIVATE  LANDOWNERS,  ENERGY 
COMPANIES  AND  OTHERS  PRIOR  TO  DECISIONS  ON  THE 
LEASING  MINING  PLANS,  AND  MINING  OF  PUBLICLY  OWNED 
COAL  AND  OIL  SHALE.   THE  INFORMATION  IS  NEEDED  OVER 
THE  NEXT  ONE  TO  FIVE  YEARS,  SO  RECONNAISSANCE  TECH- 
NIQUES MUST  BE  USED  TO  OBTAIN  MUCH  OF  THE  NECESSARY 
DATA. 

THE  TWO  FACETS  OF  THE  PROBLEM  ARE: 

1.  TO  DEFINE  THE  BASELINE  CONDITIONS  AS  THEY  EXIST 
PRIOR  TO  MINING  MOSTLY  IN  AREAS  HAVING  SPARSE  HYDRO- 
LOGIC  DATA,  AND 

2.  TO  ASSESS  THE  POTENTIAL  FOR  REHABILITATION  OF  THE 
LAND-WATER  SYSTEM  AFTER  MINING. 

OBJECTIVES:   THE  PURPOSE  OF  THIS  PROJECT  WILL  BE  TO 
REFINE  AND  APPLY  RECONNAISSANCE  TEHCNIQUES  THAT  WILL 
PROVIDE  MAPABLE  AND  OTHER  EASILY  ASSIMILATED  INFOR- 
MATION TO  BE  USED  AS  BASELINE  DATA  AND  IN  EVALUATING 
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THE  REHABILITATION  POTENTIAL  OF  LANDS  WHERE  ENERGY 
RESOURCE  MINING  IS  PROPOSED. 

DATA  WILL  BE  COLLECTED  AND  INTERPRETED  FOR  THE 
FOLLOWING  SUBJECTS:   MEAN  ANNUAL  RUNOFF,  2-   5- 
AND  10-YEAR  PEAK  FLOWS,  SOIL  ERODIBILITY,  ANNUAL 
SEDIMENT  YIELDS,  SOIL-VEGETATION-WATER  ASSOCIATIONS 
EVAPOTRANSPIRATION,  SLOPE  AND  EXPOSURE  EFFECTS  ON   ' 
VEGETATION  AND  HYDROLOGY,  RECONSTRUCTION  OF  TOPO- 
GRAPHY AFTER  ASSUMED  MINING,  AND  CHANNEL  AND  HILL- 
SLOPE  EROSION. 

APPROACH:   THE  TEHCNIQUES  TO  BE  USED  TO  CHARACTERIZE 
WATERSHEDS  OF  VARIOUS  SIZES  ARE: 

1.  SOIL-MOISTURE  STORAGE  ASSOCITED  WITH  VEGETATION 
TYPES; 

2.  ESTIMATES  OF  ANNUAL  RUNOFF  BY  SUBTRACTING  SOIL- 
MOISTURE  STORAGE  FROM  ANNUAL  PRECIPITATION- 

3.  THE  RELATION  OF  PERCENT  BARE  SOIL  TO  RUNOFF  AND 
SEDIMENT  YIELD; 

4.  INDEX  OF  ERODIBILITY  BY  WATER  DISPERSION - 

5.  ESTIMATES  OF  ANNUAL  RUNOFF  AND  PEAK  DISCHARGES 
USING  CHANNEL  MEASUREMENTS; 

6.  ESTIMATES  OF  SEDIMENT  YIELD  USING  CLIMATE, 
DRAINAGE  BASIN  CHARACTERISTICS  AND  RESERVOIR  SEDI- 
MENT SURVEYS; 

7.  EROSION  MONITORING  BY  RE-SURVEYING  MONUMENTED 
TRANSECTS; 

8.  HILLSLOPE,  CHANNEL  AND  GEOLOGIC  CROSS-SECTION 
ANALYSIS  WITH  RESPECT  TO  RECONSTRUCTION  OF  THE 
TOPOGRAPHY  OF  POTENTIAL  MINE  AREAS.   SOILS,  VEGETATION 
AND  RUNOFF  AND  EROSION  OF  NEARBY  MINE  SPOILS  WILL 

BE  INVESTIGATED. 
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ABSTRACT: 

STRIPPABLE  COAL  RESERVES  IN  EASTERN  MONTANA  EXCEED 
20  BILLION  TONS.   WATER  IS  NECESSARY  TO  MINE  AND 
UTILIZE  THE  COAL.   SURFACE  WATER  IS  IN  SHORT  SUPPLY 
AND  THE  ULTIMATE  DEVELOPMENT  OF  COAL  WILL  DEPEND 
ON  IMPORTED  SURFACE  WATER  AND  GROUND  WATER.   PRE- 
LIMINARY ANALYSES  OF  OIL-TEST  DATA  INDICATE  THE  MAD- 
ISON GROUP  MAY  BE  CAPABLE  OF  YIELDING  MORE  THAN  2  CFS 
OF  FAIR  QUALITY  WATER  TO  WELLS  IN  SOME  PLACES; 
HOWEVER,  MORE  STUDY  IS  NEEDED  TO  DELIMIT  THE  AREAS, 
DEVELOP  A  CONCEPTUAL  MODEL,  DEFINE  THE  WATER-BEARING 
CHARACTERISTICS,  DESCRIBE  THE  HYDROLOGIC  BOUNDARIES, 
AND  TO  PREDICT  THE  CONSEQUENCES  OF  DEVELOPMENT  OF 
THE  AQUIFER. 

OBJECTIVE.   THIS  PROJECT  IS  ENVIRIONED  AS  ONE  OF  THE 
FIRST  STEPS  TOWARD  THE  EVENTUAL  COMPLETE  STUDY  OF  THE 
MADISON  GROUP.   THE  IMMEDIATE  OBJECTIVES  ARE  TO 
DEVELOP  A  CONCEPTUAL  MODEL  OF  THE  AQUIFER,  DEFINE 
AREAS  HAVING  THE  BEST   QUALITY  WATER,  ATTEMPT  TO 
EVALUATE  THE  WATER-BEARING  CHARACTERISTICS  FROM 
GEOPHYSICAL  LOGS  AND  DRILL-STEM  TEST  DATA,  AND  CATA- 
LOGUE THE  SOURCES  WHERE  DATA  DESCRIBING  THE  AQUIFER 
ARE  AVAILABLE. 

APPROACH:   UTILIZE  EXISTING  STUDIES  AND  DATA  COMPILATIONS 
SUPPLEMENTED  BY  STUDY  OF  THE  OUTCROPS  TO  DEVELOP  A 
CONCEPTUAL  MODEL  OF  THE  AQUIFER.   CATALOGUE  THE 
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AVAILABLE  SOURCES  OF  DATA  AND  OBTAIN  SELECTED  DATA. 
OBTAIN  CONSULTING  HELP  TO  DETERMINE  THE  BEST  METHODS 
TO  EVALUATE  THE  WATER-BEARING  CHARACTERISTICS  OF  THE 
AQUIFER  FROM  BEOPHYSICAL  DATA  AND  DRILL-STEM  TESTS. 
FROM  EVALUATIONS  OF  SELECTED  DATA  COMPILE  MAPS  SHOWING 
MAPS  SHOWING  QUALITY  OF  WATER  VARIATIONS,  POTENT lOMETRIC 
SURFACE,  AND  WATER-BEARING  CHARACTERISTICS. 


ABSTRACT: 

PROBLEM:   STRIP  MINING  OP  COAL  IN  THE  FORT  UNION 
FORMATION  IN  EASTERN  MONTANA  IS  INCREASING. 
AVAILABLE  HYDROLOGIC  INFORMATION  IS  NOT  ADEQUATE  TO 
DESCRIBE  GROUNDWATER  CONDITIONS  IN  THE  POTENTIAL  MIME 
AREAS.   GROUND  WATER  IN  THE  FORT  UNION  NEEDS  TO  BE 
DESCRIBED  IN  ORDER  TO  PREDICT  AND  EVALUATE  CHANGES 
TO  THE  HYDROLOGIC  ENVIRONMENT  THAT  MAY  OCCUR  AS  A 
RESULT  OF  MINING  AND  SUBSEQUENT  LAND  RECLAMATION. 


00000099 

PROJECT  TITLE: 

GROUND  WATER  IN  THE  FORT  UNION  FORMATION  NEAR  POTENTIAL 
STRIP-MINES  IN  MONTANA 


PROJECT  NUMBER: 
MT  73-043C 


OBJECTIVES: 

TO  COLLECT  AND  COMPILE  DATA  TO  DESCRIBE  GROUND 
WATER  CONDITIONS  BEFORE  AND  AFTER  MINING  AND  TO 
DESCRIBE  THE  RELATIONS  BETWEEN  SURFACE  AND  GROUND 
WATER  IN  THE  FORT  UNION  FORMATION.   ALSO,  ESTABLISH 
AN  OBSERVATION  WELL  NETWORK  TO  DETECT  WATER-LEVEL 
AND  QUALITY  OF  WATER  CHANGES  WITH  TI.ME,  BOTH  IN 
RECLAIMED  AND  UNMINEO  AREAS. 


INVESTIGATORS: 

WILLIAM  B.  HOPKINS 


PROJECT  SUPERVISOR: 
GEORGE  M.  PIKE 
DISTRICT  CHIEF 

P.O.  BOX  1696,  421  FEDERAL  BLDG. 
316  N.  PARK 
HELENA,  MT   59601 
406-442-9040 


APPROACH:   INVENTORY  SELECTED  WELLS  IN  AND  NEAR 
STRIP  MINING  AREAS  AND  POTENTIAL  STRIP  MINING  AREAS. 
MEASURE  YIELDS  OF  SPRINGS,  MAKE  MISCELLANEOUS  STREAM- 
FLOW  MEASUREMENTS,  AND  SAMPLE  CHEMICAL  QUALITY  OP 
WATER  FROM  WELLS,  SPRINGS  AND  STREAMS  DURING  THE  LOW 
FLOW  PERIOD.   MAKE  AQUIFER  TESTS  ON  SELECTED  WELLS. 
MUCH  DATA  FROM  THE  BUREAU  OF  LAND  MANAGEMENT  AND  THE 
U.S.  FOREST  SERVICE  WILL  BE  EVALUATED  AND  SELECTED 
DATA  FIELD  CHECKED  AND  COMPILED.   COMPILE  THE 
RESULTS  OF  FIELD  WORK  INTO  MAPS  AND  CHARTS  DESCRIBING 
THE  GROUND  WATER  RESOURCES. 


PRIMARY  SPONSOR: 

U.S.  GEOLOGICAL  SURVEY 

WATER  RESOURCES  DIVISION 
MONTANA  BUREAU  OF  MINES  &  GEOLOGY 
MONTANA  DEPT.  OF  NATURAL  RESOURCES  i   CONSERVATION 


PRIMARY  FUNDING  AMOUNT:   FY  75  -  47,490 


TIME  FRAME: 

07  01  72  -  CONTINUING 


00000100 

PROJECT  TITLE: 

EFFECTS  OF  MINING  AND  RELATED  ACTIVITIES  ON  THE  SHALLOW 
GROUND  WATER  SYSTEM 

PROJECT  NUMBER: 
m    75-048 

INVESTIGATORS: 

ROBERT  S.  ROBERTS 


LOCATION: 
MT 


PROJECT  SUPERVISOR: 
GEORGE  M.  PIKE 
DISTRICT  CHIEF 
P.O.  BOX  1696,  421  FEDERAL  BLDG. 
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316  N.  PARK 
HELENA,  MT   59601 
406-442-9040 


PRIMARY  SPONSOR: 

U.S.  GEOLOGICAL  SURVEY 

WATER  RESOURCES  DIVISION 


PRIMARY  FUNDING  AMOUNT: 

THROUGH  FY  77  -  934,970 


TIME  FRAME: 

07  01  74  TO  06  01  79 
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OF  THE  HYDROLOGIC  SYSTEM.   DEVELOP  DIGITAL  MODELS, 
FIRST,  TO  TEST  AND  MODIFY  THE  CONCEPTS  AND  EVALUATE 
THE  DATA  COLLECTION  NETWORK  THEN  TO  PREDICT  THE 
EFFECTS  OF  MINING  AND  RELATED  ACTIVITIES  ON  GROUND 
WATER  LEVELS  AND  THE  DISCHARGE  OF  SPRINGS.   USING 
THE  HYDRAULIC  MODELS,  TRY  TO  DEVELOP  WATER  QUALITY 
MODELS  TO  DETERMINE  OR  PREDICT  LEACHATE  MIGRATION 
AND  THE  MOVEMENT  OF  OTHER  POOR  QUALITY  WATER. 


00000101 

PROJECT  TITLE: 

AVAILABILITY  OF  WATER  FROM  THE  MADISON  AND  ASSOCIATED 
LIMESTONES  IN  THE  POWDER  RIVER  BASIN 


m 


LOCATION: 
MT 

ABSTRACT : 

STRIP  MINING  AND  THE  RELATED  ASPECTS  OF  COAL  DEVELOP- 
MENT CAN  BE  EXPECTED  TO  CAUSE  GROUND  WATER  LEVELS 
AND  GROUND  WATER  QUALTIY  TO  CHANGE.   THE  PUBLIC, 
INDUSTRY,  AND  GOVERNMENT  NEED  TO  KNOW  THE  EXTENT  OF 
OF  CHANGE  IN  ORDER  TO  TAKE  AND  ENFORCE  MITIGATING 
MEASURES.   WATER  AVAILABILITY  AND  WATER  QUALITY  NEED 
TO  BE  KNOWN  IN  ORDER  FOR  OTHER  AGENCIES  TO  EVALUATE 
ALTERNATE  SOURCES  OF  WATER. 


OBJECTIVES: 

DEFINE  AND  UNDERSTAND  THE  REGIONAL  AND  LOCAL  FLOW 
SYSTEMS  IN  AQUIFERS  ABOVE  THE  PIERRE  SHALE.   DEVELOP 
A  SEMI -QUANTITATIVE  CONCEPTUAL  MODEL  AS  A  BASIS  FOR 
PREDICTIVE  MODELS.   DEVELOP  PREDICTIVE  MODELS  TO 
ASSESS  THE  EFFECTS  OF  MINING  ON  WATER  LEVELS  AND  THE 
YIELD  OF  WELLS  AND  SPRINGS.   DEVELOP  "FIRST  ESTIMATE" 
WATER  QUALITY  MODELS  TO  PREDICT  RATE  AND  DIRECTION  OF 
MOVEMENT  OF  POOR  QUALITY  WATER  FROM  SPOIL  BANKS  AND 
OTHER  SOURCES.   UTILIZE  ALL  OF  THE  MODELS  TO  EVALUATE 
AND  REVISE  THE  DATA  COLLECTION  PROGRAM.   ASSURE 
THAT  THE  DATA  COLLECTION  AND  INTERPRETATION  (MODELING) 
PROGRAMS  MEET  THE  NEEDS  OF  OTHER  FEDERAL  AND  STATE 
AGENCIES. 


PROJECT  NUMBER: 
MT  75-029 


INVESTIGATORS: 

W.  ROGER  MILLER 


PROJECT  SUPERVISOR: 
GEORGE  M.  PIKE 
DISTRICT  CHIEF 

P.O.  BOX  1696,  421  FEDERAL  BLDG. 
316  N.  PARK 
HELENA,  MT   59601 
406-442-9040 


PRIMARY  SPONSOR: 

U.S.  GEOLOGICAL  SURVEY,  WATER  RESOURCES  DIV. 
MONTANA  BUREAU  OF  MINES  i    GEOLOGY 


PRIMARY  FUNDING  AMOUNT: 
34,500 


TIME  FRAME: 

07  01  74  TO  10  01  75 


APPROACH : 

COMBINE  THE  ACCUMULATED  GEOLOGIC  AND  HYDROLOGIC 
INFORMATION  TO  DEVELOP  CONCEPTUAL  MODELS  OF  THE  HYDRO- 
LOGIC  SYSTEM  ON  BOTH  LARGE  AND  SMALL  SCALES.   COLLECT 
ADDITIONAL  DATA  NEEDED  FOR  MORE  COMPLETE  UNDERSTANDING 


LOCATION: 
MT 

ABSTRACT: 

LARGE  WATER  SUPPLIES  ARE  NEEDED  FOR  ENERGY  DEVELOPMENT 
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IN  THE  POWDER  RIVER  BASIN.   THE  MADISON  AQUIFER  MAY 
BE  CAPABLE  OF  SUPPLYING  2-5  CFS  VIA  WELLS,  BUT  THE 
INFORMATION  IS  INADEQUATE  TO  PREDICT  WHERE  AND  HOW 
MUCH  THE  AQUIFER  WILL  YIELD  OR  WHAT  WILL  BE  THE  EFFECTS 
OF  DEVELOPMENT.   THE  AQUIFER  IS  DEEPLY  BURIED  AND 
TEST  DRILLING  AND  OTHER  TESTING  WILL  BE  EXPENSIVE. 
SO  LITTLE  IS  KNOWN  ABOUT  THE  MADISON  THAT  AT  THIS 
TIME  LOGICAL  PLANS  CANNOT  BE  MADE  TO  TEST  AND  EVALUATE 
THE  AQUIFER. 


P.O.  BOX  1696,  421  FEDERAL  BUILDING 
316  N.  PARK 
HELENA,  MT   59  601 
406-442-9040 


PRIMARY  SPONSOR: 

U.S.  GEOLOGICAL  SURVEY 

WATER  RESOURCES  DIVISION 
U.S.  BUREAU  OF  LAND  MANAGEMENT 

EMRIA 


OBJECTIVE: 

EVALUATE  THE  DATA  DESCRIBING  THE  AQUIFER  TO  IMPROVE 
THE  CONCEPTUAL  MODEL.   TEST  THE  MODEL  TO  REFINE  THE 
CONCEPTS  AND  DEVELOP  A  RELIABLE  UNDERSTANDING  OF  THE 
AQUIFER.   FROM  THIS  KNOWLEDGE  PLAN  A  DRILLING  AND 
TESTING  PROGRAM  OF  THE  MADISON  AQUIFER  FOR  FISCAL 
YEARS  1976  AND  BEYOND. 


PRIMARY  FUNDING  AMOUNT: 
44,040 


TIME  FRAME: 

07  01  74  TO  06  01  75 


APPROACH: 

PREDICT  THE  CONSEQUENCES  THAT  FOLLOW  FROM  THE  PRESENTLY 
HELD  CONCEPTS  OF  THE  AQUIFER.   UTILIZE  THE  EXISTING 
DATA  TO  DETERMINE  THE  VALIDITY  OF  THE  CONSEQUENCES 
AND  MODIFY  THE  CONCEPTS  ACCORDINGLY.   EVALUATE  THE 
GEOLOGIC,  GEOPHYSICAL,  AND  HYDROLOGIC  TECHNIQUES  FOR 
OBTAINING  AND  EXTENDING  DATA.   DETERMINE  THOSE  TECH- 
NIQUES THAT  APPEAR  TO  BE  THE  MOST  USEFUL  FOR  A 
MAJOR  STUDY.   MERGE  THE  CONCEPTS  WITH  THE  SELECTED 
TECHNIQUES  TO  DEVELOP  A  PLAN  TO  MAKE  A  MAJOR  STUDY  OF 
THE  MADISON  AQUIFER  IN  FY76  AND  BEYOND. 


LOCATION: 
MT 


ABSTRACT : 
PROBLEM: 

BEFORE  COAL  IS  PUT  UP  FOR  LEASE  THE  WATER  PROBLEMS 
THAT  MAY  BE  ASSOCIATED  WITH  MINING  AND  RECLAMATION 
NEED  TO  BE  KNOWN  FOR  EACH  SITE  PROPOSED  FOR  MINING. 
THE  EXTENT  AND  DEGREE  OF  THE  WATER  PROBLEMS  WILL  BE 
IMPORTANT  FACTORS  IN  SELECTING  THE  SITES  THAT  WILL 
BE  MADE  AVAILABLE  FOR  LEASING. 


00000102 

PROJECT  TITLE: 

SITE  STUDY  TO  ASSESS  THE  GROUND  WATER  PROBLEMS  THAT 
MAY  AFFECT  RESTORATION  OF  MINED  LANDS 

PROJECT  NUMBER: 
MT  75-050 

INVESTIGATORS: 

WILLIAM  R.  HOTCHKISS 

PROJECT  SUPERVISOR: 
GEORGE  M.  PIKE 
DISTRICT  CHIEF 


OBJECTIVE: 

PROVIDE  THE  DATA  AND  INTERPRETATIONS  NECESSARY  TO 
DEFINE  THE  WATER  PROBLEMS  THAT  MAY  BE  IMPORTANT  DURING 
MINING  AND  RECLAMATION  AND  SUFFEST  ALTERNATE  SOLUTIONS 
TO  THEM.   DESIGN  A  MONITORING  SYSTEM  TO  DEFINE 
BASELINE  CONDITIONS  AND  DOCUMENT  CHANGES  IN  GROUND 
WATER  FLOW  AND  QUALITY  ASSOCIATED  WITH  MINING  AND 
RECLAMATION.   DEVELOP  TECHNIQUES  AND  PROCEDURES  THAT 
WILL  AID  IN  PERFORMING  FUTURE  STUDIES  OF  THIS  TYPE. 


APPROACH: 

IN  CONJUNCTION  WITH  USBR,  BLM,  AND  OTHER  DIVISIONS 
OF  THE  USGS,  DRILL  TEST  HOLES,  COMPILE  AND  INTERPRET 
GEOLOGIC,  HYDROLOGIC,  AND  GEOPHYSICAL  DATA  TO  DESCRIBE 
THE  HYDROLOGIC  SYSTEM  AND  PREDICT  THE  PROBLEMS. 
DEVELOP  DIGITAL  MODELS  TO  RELATE  CAUSES  AND  EFFECTS 
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AND  TO  MAKE  QUANTITATIVE  PREDICTIONS  OF  WATER  LEVEL 
CHANGES  AS  WELL  AS  CHANGES  IN  FLOW  OF  SPRINGS.   WRITE 
A  REPORT  DESCRIBING  THE  HYDROLOGIC  SYSTEM,  PREDICTING 
PROBLEMS  AND  MITIGATING  MEASURES,  AND  DESCRIBING  THE 
'lONITORING  SYSTEM. 


00000103 

PROJECT  TITLE: 

HYDROLOGIC  CHANGES  DUE  TO  LIGNITE  MINING  IN  NORTH 
DAKOTA:   PART  I  -  RECONNAISSANCE  OF  STRIPPABLE 
LIGNITE  DEPOSITS 


PROJECT  NUMBER: 
ND  75-070 


INVESTIGATORS: 

ORLO  A.  CROSBY 


PROJECT  SUPERVISOR: 

WALTER  R.  SCOTT,  DISTRIC  CHIEF 

P.O.  BOX  778,  ROOM  332,  NEW  FEDERAL  BLDG. 

THIRD  ST.  AND  ROSSER  AyE. 

BISMARCK,  ND   58501 

701-255-4011 


PRIMARY  SPONSOR: 

U.S.  GEOLOGICAL  SURVEY 
WATER  RESOURCES  DIVISON 


PRIMARY  FUNDING  AMOUNT: 
170,000 


THERE  IS  A  LACK  OF  RELIABLE  AND  DETAILED  GEOLOGIC 
AND  HYDROLOGIC  DATA  FOR  THE  ASSESSMENT  OF  THE  HYDRO- 
LOGIC  EFFECTS  OF  STRIP  MINING  THE  LIGNITE  COAL 
IN  NORTH  DAKOTA.   THE  MINING  WILL,  IN  SOME  AREAS, 
AFFECT  THE  AVAILABILITY  OF  WATER  FOR  SHALLOW  WELLS. 
THE  QUALITY  OF  WATER  WILL  BE  CHANGED  THROUGH  DIS- 
PLACEMENT AND  MIXING  OF  OVERBURDENED  MATERIALS. 
SEDIMENT  YIELDS  FROM  THE  AREAS  WILL  BE  CHANGED.   THE 
GROUND  WATER  INTERRELATIONSHIP  WITH  SURFACE  WATER 
WILL  BE  ALTERED.   NONE  OF  THESE  EFFECTS  CAN  BE  EVAL- 
UATED WITHOUT  A  THOROUGH  KNOWLEDGE  OF  PRESENT  HYDRO- 
LOGIC  CONDITIONS. 

OBJECTIVES:   THE  PROJECT  OBJECTIVES  ARE  TO  DEFINE  FOR 
EACH  STRIPPABLE  LIGNITE  DEPOSIT  (AS  IDENTIFIED  IN 
PUBLICATIONS  OF  THE  U.S.  BUREAU  OF  MINES  AND  THE 
U.S.  GEOLOGICAL  SURVEY)  THE  FOLLOWING  INFORMATION: 

1.  A  SUMMARY  OF  LOCAL  GEOLOGIC  CONDITIONS; 

2.  DESCRIPTION  OF  THE  LOCAL  GROUND  WATER  FLOW  SYSTEM; 

3.  FLOW  CHARACTERISTICS  OF  THE  STREAMS 

4.  CHEMICAL  QUALITY  OF  WATER  FROM  STREAMS,  LAKES, 
AQUIFERS; 

5.  STREAM  SEDIMENT  LOADS,  AND 

6.  RECOMMENDATIONS  FOR  MORE  INTENSIVE  HYDROLOGIC 
STUDIES  IN  PROBABLE  PROBLEM  AREAS. 

APPROACH:   A  FIELD  RECONNAISSANCE  WILL  BE  MADE  TO 
EVALUATE  THE  DEPOSIT  AREAS  IN  REGARD  TO  GEOLOGY, 
TOPOGRAPHY  AND  LAND  USE.   A  LITERATURE  AND  DATA  SEARCH 
WILL  BE  MADE  AND  ALL  HYDROLOGIC  AND  GEOLOGIC  DATA 
COMPUTERIZED.   CONCEPTUAL  MODELS  WILL  BE  DEVELOPED 
FOR  EACH  SITE  THROUGH  PRELIMINARY  ANALYSIS  AND 
INTERPRETATION  OF  AVAILABLE  DATA.   ADDITIONAL  DATA 
NEEDS  WILL  BE  DEFINED  AND  A  PROGRAM  OF  DATA  COLLECTION 
INSTITUTED.   THESE  DATA  WILL  THEN  BE  USED  TO  FURTHER 
DEVELOP  AND  TEST  THE  CONCEPUTAL  MODELS.   THE  PROBABLE 
HYDROLOGIC  CHANGES  DUE  TO  MINING  WILL  BE  EVALUATED 
FOR  EACH  DEPOSIT  AND  RECOMMENDATIONS  FOR  AREAS  OF 
FUTURE  INTENSIVE  HYDROLOGIC  STUDY  WILL  BE  MADE. 


TIME  FRAME: 

07  01  74  TO  06  01  76 


00000104 


LOCATION : 
ND 


PROJECT  TITLE: 

AVAILABILITY  OF  GROUND  WATER  FROM  AQUIFERS  IN  THE 
CRETACEOUS  AND  TERTIARY  SYSTEMS  IN  THE  FORT  UNION 
COAL  REGION 


ABSTRACT : 
PROBLEM: 


PROJECT  NUMBER: 
ND   75-071 
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INVESTIGATORS: 
MACK  G.  CROFT 

PROJECT  SUPERVISOR: 

WALTER  R.  SCOTT,   DISTRICT  CHIEF 

P.O.  BOX  778,  ROOM  332,  NEW  FEDERAL  BLDG. 

THIRD  ST  AND  ROSSER  AVE. 

BISMARCK,  ND   58501 

701-255-4011 

PRIMARY  SPONSOR: 

U.S.  GEOLOGIC  SURVEY 

WATER  RESOURCES  DIVISION 


SOURCES  IN  THE  STATES  OF  NORTH  DAKOTA,  SOUTH  DAKOTA, 
WYOMING,  AND  MONTANA.   MAJOR  AQUIFERS  IN  THE  CRETACEOUS 
AND  TERTIARY  SYSTEMS  WILL  BE  IDENTIFIED,  DESCRIBED,  AND 
CORRELATED  MAINLY  THROUGH  THE  USE  OF  GEOPHYSICAL  AND 
LITHOLOGIC  LOGS.   THREE  REGIONAL  HYDROGEOLOGIC  SECTIONS 
WILL  BE  PREPARED  THAT  WILL  ILLUSTRATE  THE  STRUCTURAL 
AND  STRATIGRAPHIC  RELATIONSHIPS  OP  THE  MAJOR  AQUIFERS. 
A  STRUCTURAL  MAP  WILL  BE  PREPARED,  USING  THE  TOP  OF 
THE  PIERRE  FORMATION  WHICH,  FOR  MUCH  OF  THE  REGION, 
ALSO  WILL  REPRESENT  THE  LOWER  LIMIT  OF  POTABLE  GROUND 
WATER.   THE  FINAL  REPORT  WILL  BE  PREPARED  IN  THE 
PROFESSIONAL  PAPER  OR  WATER  RESOURCES  INVESTIGATION 
SERIES. 


PRIMARY  FUNDING  AMOUNT: 
70,000 


TIME  FRAME: 

07  01  74  TO  06  01  76 


LOCATION: 

ND   MT   SD   WY 


00000105 

PROJECT  TITLE: 

MEASUREMENT  OF  WATER  LOSSES  TO  THE  MADISON  LIMESTONE 
AND  ASSOCIATED  ROCKS  FROM  STREAMS  IN  NORTHEASTERN 
WYOMING 


ABSTRACT: 

PROBLEM:   PROPOSED  COAL  DEVELOPMENTS  IN  THE  FORT  UNION 
COAL  REGION  OF  THE  NORTHERN  PLAINS  WILL  BE  ATTENDED 
BY  SUBSTANTIAL  INCREASES  IN  WATER  USAGE.   IN  MUCH  OF 
THE  REGION,  THE  ONLY  PRACTICAL  SOURCE  OF  WATER  FOR 
DOMESTIC,  STOCK,  MUNICIPAL,  AND  SMALL  SCALE  INDUSTRIAL 
REQUIREMENTS  IS  GOURND  WATER  FROM  RELATIVELY  SHALLOW 
AQUIFERS  IN  ROCKS  OF  CRETACEOUS  AND  TERTIARY  AGE. 
HOWEVER,  KNOWLEDGE  OF  THESE  AQUIFERS  IS  FRAG.MENTAL 
AND  LIMITED  TO  SCATTERED  LOCALITIES.   A  SYSTEMATIC 
AND  REGIONAL  APPRAISAL  IS  REQUIRED  FOR  PLANNING, 
DEVELOPMENT,  AND  MANAGEMENT  PURPOSES. 

OBJECTIVES:   THE  MAJOR  OBJECTIVES  ARE: 

1.  TO  DETERMINE  THE  LOCATION,  EXTENS ,  AND  NATURE  OF 
THE  MAJOR  AQUIFERS  AND  CONFINING  BEDS  IN  THE  CRETA- 
CEOUS AND  TERTIARY  SYSTEMS  IN  THE  FORT  UNION  COAL 
REGION; 

2.  TO  EVALUATE  THE  OCCURRENCE,  MOVEMENT,  AND  AVAILA- 
BILITY OF  GROUND  WATER,  INCLUDING  SOURCES  OF  RECHARGE 
AND  DISCHARGE;   AND 

3.  DETERMINE  THE  CHEMICAL  QUALITY  OF  THE  GROUND  WATER. 


PROJECT  NUMBER: 
WY   75-028 

INVESTIGATORS: 
FRED  C.  BONER 

PROJECT  SUPERVISOR: 

SAMUEL  W.  WEST,  DISTRICT  CHIEF 
P.O.  BOX  2087 
4015  WARREN  AVE. 
CHEYENNE,  WY   82001 
307-778-2220 

PRIMARY  SPONSOR: 

WYOMING  STATE  ENGINEER 

PRIMARY  FUNDING  AMOUNT: 
260,000 

TIME  FRAME: 

07  01  74  TO  06  01  76 

LOCATION: 
WY 


APPROACH:   THE  INVESTIGATION  WILL  BE  CONCERNED  MAINLY 
WITH  THE  COMPILATION,  ANALYSIS,  AND  INTERPRETATIONS 
OF  EXISTING  PERTINENT  DATA  FROM  AVAILABEL  SOURCES  IN 


ABSTRACT : 
PROBLEM: 
EXTENSIVE  DEVELOPMENT  OF  WYOMING'S  COAL  RESOURCES 
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INCLUDES  THE  NEED  FOR  LARGE  SUPPLIES  OF  WATER.   BECAUSE 
NORTHEASTERN  WYOMING  HAS  INSUFFICIENT  SURFACE  WATER 
FOR  SUCH  DEVELOPMENT,  GROUND  WATER  IS  BEING  CONSIDERED 
AS  A  POSSIBLE  SUPPLEMENTARY  SOURCE.   THE  MADISON  LIME- 
STONE HAS  GREAT  POTENTIAL,  BUT  KNOWLEDGE  OF  THE 
CAPACITY  OF  THE  MADISON  TO  FILL  THIS  NEED  IS  INADE- 
QUATE.  THIS  PROJECT  IS  SPECIFICALLY  DIRECTED  AT  THE 
LACK  OF  INFORMATION  ABOUT  RECHARGE  TO  THE  MADISON  BY 
STREAMS  WHICH  CROSS  THE  OUTCROP  AREAS  IN  THE  BIG  HORN 
MOUNTAINS,  BLACK  HILLS,  AND  NORTHERN  LARAMIE  RANGE. 


00000106 

PROJECT  TITLE: 

WATER  AND  ITS  RELATION  TO  ECONOMIC  DEVELOPMENT  IN  THE 
GREEN  RIVER  AND  GREAT  DIVIDE  BASINS  IN  WYOMING 


PROJECT  NUMBER: 
WY   75-030 


OBJECTIVE: 

THIS  IS  PRIMARILY  A  BASIC  DATA  COLLECTION  PROJECT,  THE 

OBJECTIVES  OF  WHICH  ARE: 

1.  DETERMINATION  OF  THE  MAGNITUDE  AND  AREAL  DISTRI- 
BUTION OF  LOSSES  TO  THE  MADISON  BY  STREAMS  WHICH  CROSS 
THE  OUTCROP  AREA; 

2.  DETERMINATION  OF  PRECIPITATION,  RUNOFF,  INFILTRATION 
RELATIONSHIPS  IN  OUTCROP  AREAS;   AND 

3.  ESTABLISHMENT  OF  BASELINE  STREAMFLOW  CONDITIONS 
PRIOR  TO  POSSIBLE  INCREASED  DEVELOPMENT  OF  MADISON 

: IMESTONE  WATER. 


INVESTIGATORS: 

HUGH  W.  LOWHAM 


PROJECT  SUPERVISOR: 
SAMUEL  W.  WEST 
DISTRICT  CHIEF 
P.O.  BOX  2087 
4015  WARREN  AVE. 
CHEYENNE,  WY   82001 
307-778-2220 


APPROACH: 

1.  MAKE  A  FIELD  SURVEY  OF  THE  GEOLOGIC  AND  HYDROLOGIC 
CONDITIONS  OF  ALL  PERENNIAL  STREAMS  CROSSING  MADISON 
OUTCROPS ; 

2.  OPERATE  32  NEW  AND  5  EXISTING  GAGING  STATIONS  AT 
SITES  ABOVE  AND  BELOW  THE  OUTCROP; 

3.  MAKE  3  SETS  OF  STREAMFLOW  MEASUREMENTS  EACH  YEAR 
ON  30  ADDITIONAL  STREAMS  AT  SITES  ABOVE  AND  BELOW  THE 
OUTCROP; 

4.  COLLECT  PRECIPITATION  DATA  (STORAGE  GAGES)  NEAR 
SOME  STREAMFLOW  SITES; 

5.  ESTIMATE  MEAN  ANNUAL  DISCHARGE  AT  ALL  SITES  BY 
CHANNEL  GEOMETRY  TECHNIQUES; 

6.  ANALYZE  THE  PRECIPITATION  AND  STREAMFLOW  DATA 
TO  DETERMINE  SHORT  TERM  LOSSES  FROM  STREAMS  TO  THE 
MADISON  LIMESTONE,  AND  TO  DESIGN  A  POST-PROJECT 
MONITORING  PROGRAM. 


PRIMARY  SPONSOR: 

U.S.  GEOLOGICAL  SURVEY 

WATER  RESOURCES  DIVISION 
U.S.  BUREAU  OF  LAND  MANAGEMENT, 
EMRIA 


PRIMARY  FUNDING  AMOUNT: 

THROUGH  FY  77  -  651,000 


TIME  FRAME: 

11  01  74  TO  09  01  79 


LOCATION: 
WY 


ABSTRACT : 

PROBLEM:  DEVELOPMENT  OF  EXTENSIVE  COAL,  OIL,  GAS,  TRONA, 
AND  OIL  SHALE  RESOURCES  IN  THE  PROJECT  AREA  WILL  RE- 
QUIRE A  PROJECTED  INCREASE  IN  WATER  CONSUMPTION  OF 
480,000  ACRE  FEET  PER  YEAR  BY  1990.   DEVELOPMENT  OF 
ENERGY  RESOURCES  IN  OTHER  PARTS  OF  THE  STATE  ALSO  WILL 
REQUIRE  LARGE  AMOUNTS  OF  WATER;   TRANSBASIN  DIVERSION 
OF  GREEN  RIVER  WATER  TO  OTHER  AREAS  COULD  TOTAL  AN 
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ADDITIONAL  270,000  ACRE  FEET  PER  YEAR.   WATER  PLANNERS 
AND  MANAGERS  NEED  MUCH  MORE  INFORMATION  ABOUT  AVAILABLE 
GROUND  AND  SURFACE  WATER,  PRESENT  QUALITY  OF  THE 
WATERS,  AND  THE  IMPACTS  ON  WATER  SUPPLY  AND  QUALITY 
CAUSED  BY  DEVELOPMENT  OF  ENERGY  RESOURCES. 


PROJECT  NUMBER: 
WY  75-031 


INVESTIGATORS: 

PETER  DYER,  KATHY  DYER 


OBJECTIVES: 

THE  STUDY  WILL  BE  DESIGNED  TO  GATHER  INFORMATION,  AND 

MAKE  AVAILABLE  TO  INTERESTED  INDUSTRIAL,  AGRICULTURAL, 

AND  GOVERNMENTAL  PEOPLE,  INTERPRETIVE  REPORTS  THAT 

DESCRIBE: 

1.  THE  DISTRIBUTION  AND  QUALITY  OF  SURFACE  WATER  IN 
SPACE  AND  TIME; 

2.  RELATIONSHIPS  BETWEEN  GROUND  AND  SURFACE  WATER; 

3.  THE  DISTRIBUTION,  QUANTITY,  AND  QUALITY  OF  GROUND 
WATER,   AND 

4.  HYDROLOGY- RELATED  ASPECTS  OF  THE  ENVIRONMENT. 
EFFORTS  OF  THE  STUDY  WILL  BE  DIRECTED  TOWARDS: 

1.  DESCRIBING  THE  WATER  RESOURCES  AND  HYDROLOGIC 
RELATIONSHIPS  THAT  PRESENTLY  EXIST, 

2.  DEVELOPING  PREDICTIVE  METHODS  THAT  MAY  BE  USED  TO 
DESCRIBE  FURTHER  CONDITIONS,  INCLUDING  REACTIONS  TO 
INCREASED  WATER  DEVELOPMENT,  AND 

3.  ESTABLISHING  MONITORING  PROGRAMS  FOR  DETECTING 
POSSIBLE  CHANGES  IN  WATER  PARAMETERS. 


PROJECT  SUPERVISOR: 

SAMUEL  W.  WEST,  DISTRICT  CHIEF 

U.S.  GEOLOGICAL  SURVEY 

WATER  RESOURCES  DIVISION 

P.O.  BOX  2087 

4015  WARREN  AVE. 

CHEYENNE,  WY   820  01 

307-778-2220 


PRIMARY  SPONSOR: 

U.S.  GEOLOGICAL  SURVEY 

WATER  RESOURCES  DIV. 
U.S.  BUREAU  OF  LAND  MANAGEMENT 

EMRIA 


PRIMARY  FUNDING  AMOUNT: 

THROUGH  FY  77  -  144,500 


APPROACHES:   COMPILE  AND  EVALUATE  EXISTING  WATER  DATA. 
CONDUCT  LITERATURE  SEARCH  FOR  PRESENT  HYDROLOGIC 
KNOWLEDGE  OF  THE  AREA.   PREPARE  PLANNING  REPORT  DURING 
FIRST  YEAR  OF  PROJECT,  OUTLINING  THE  SPECIFIC  TECH- 
NIQUES TO  BE  USED  IN  SUBSEQUENT  PHASES.   REGARDING 
WATER  QUALITY,  PARTICULAR  ATTENTION  WILL  BE  GIVEN 
TO  TRACE  METALS,  BIOLOBICAL  PARAMETERS,  AND  TREND  ANAL- 
YSIS.  CHANNEL  GEOMETRY  TECHNIQUES,  ERTS  IMAGERY,  AND 
DETAILED  STATISTICAL  ANALYSES  WILL  BE  APPLIED  TO 
SURFACE  WATER  STUDIES.   AQUIFER  TESTS  AND  BORE  HOLE 
AND  SURFACE  GEOPHYSICAL  SURVEYS  WILL  BE  USED  IN  GROUND 
WATER  STUDIES.  DIGITAL  MODELS  WILL  BE  DEVELOPED  FOR 
CHEMICAL  QUALITY  AND  SURFACE  WATER  SYSTEMS. 


00000107 

PROJECT  TITLE: 

IMPACTS  OF  ECONOMIC  DEVELOPMENT  AND  WATER  USE  ON 
WATER  RESOURCES  IN  THE  HANNA  BASIN  IN  WYOMING 


TIME  FRAME: 

07  01  74  TO  09  01  76 


LOCATION: 
WY 


ABSTRACT: 

PROBLEM:THE  HANNA  BASIN  HAS  OVER  22,000  ACRES  OF  LAND 
LEASED  FOR  COAL  MINING.   OIL  AND  NATURAL  GAS  DEVELOP- 
MENT IS  VERY  LIKELY  TO  EXPAND  IN  THE  FUTURE.   MINING, 
SOME  OF  WHICH  WILL  BE  IN  WATER-SATURATED  COAL  BEDS, 
AND  OIL  AND  NATURAL  GAS  DRILLING  WILL  APPLY  NEW  STRESSES 
ON  THE  HYDROLOGIC  ENVIRONMENT  AND  MANY  NEW  DEMANDS. 
THE  BUREAU  OF  LAND  MANAGEMENT  IS  CONCERNED  ABOUT  THE 
EFFECT  MINING  WILL  HAVE  ON  THE  WATER  RESOURCES  OF  THE 
BASIN  AND  THE  AVAILABILITY  OF  WATER  FOR  RECLAMATION. 
THE  BUREAU  OF  MINES  NEEDS  INFORMATION  ON  HOW  AN  IN 
SITU  COAL  GASIFICATION  EXPERIMENT  IT  IS  CONDUCTING 
INTERACTS  WITH  GROUND  WATER. 


OBJECTIVES:   THE  OBJECTIVES  OF  THE  PROJECT  ARE  TO  DES- 
CRIBE THE  PRESENT  CHARACTERISTICS  OF  THE  HYDROLOGIC 
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ENVIRONMENT,  TO  MONITOR  CHANGES  IN  IT,  AND  TO  EVALUATE 
THE  EFFECTS  OF  THOSE  CHANGES.   ON  THE  SURFACE,  PEAK 
AND  ANNUAL  FLOWS,  CHANNEL  GEOMETRY,  SEDIMENTATION 
RATES,  EROSION  RATES,  USES,  AND  QUALITY  OF  WATER  WILL 
BE  INVESTIGATED.   IN  THE  SUBSURFACE,  AQUIFER  CHARAC- 
TERISTICS, GROUND  WATER  USES,  AND  PUMPING  AMOUNTS  WILL 
BE  ESTIMATED. 

APPROACH:   1.   DESCRIBE  STREAMFLOW  CONDITIONS,  EVALUATE 
PAST  RECORDS,  ESTABLISH  TWO  NEW  GAGING  SITES  FOR  FLOW 
MEASUREMENTS,  SEDIMENT  SAMPLING,  AND  CHEMICAL  QUALITY; 
USE  CHANNEL  GEOMETRY  METHODS  WHERE  NECESSARY. 
2.   DEFINE  AQUIFER  CHARACTERISTICS,  PERFORM  AQUIFER 
TESTS,  DRAW  POTENTIOMETRIC  MAPS,  ANALYZE  WATER  QUALITY, 
IDENTIFY  RECHARGE  AND  DISCHARGE  AREAS. 


10000108 

'ROJECT  TITLE: 

WATER  RESOURCES  OF  THE  POWDER  RIVER  STRUCTURAL  BASIN 
IN  WYOMING  IN  RELATION  TO  ENERGY  DEVELOPMENT 

•ROJECT  NUMBER: 
WY  75-032 


NVliSTIGATOR: 

MARLIN  E.  LOWRY 


'ROJECT  SUPERVISOR: 

SAMUEL  W.  WEST,  DISTRICT  CHIEF 

U.S.  GEOLOGICAL  SURVEY 

WATER  RESOURCES  DIVISION 

P.O.  BOX  2087 

4  015  WARREN  AVE. 

CHEYENNE,  WY   82001 

307-778-2220 


RIMARY  SPONSOR: 

.S.  GEOLOGICAL  SURVEY 
WATER  RESOURCES  DIVISION 

RIMARY  FUNDING  AMOUNT: 

THROUGH  FY  77  -  1,115,500 


TIME  FRAME: 

11  01  74  TO  09  01  79 


LOCATION: 
WY 


ABSTRACT : 
PROBLEM: 

THE  PROBLEMS  ARE  THOSE  RELATED  TO  LARGE  WATER  REQUIRE- 
MENTS FOR  DEVELOPMENT  OF  ENERGY  RESOURCES  IN  THE 
WATER  SHORT  POWDER  RIVER  BASIN  AND  THE  IMPACTS  RESUL- 
TING FROM  SUCH  DEVELOPMENT.   AN  AVERAGE  ANNUAL  RE- 
QUIREMENT OF  250,000  ACRE-FEET  OF  WATER  PER  YEAR  IS 
PROJECTED  BY  1990.   PART  OF  THE  INITIAL  DEMAND  COULD 
BE  SUPPLIED  BY  SURFACE  WATER  AND/OR  GROUND  WATER  FROM 
AQUIFERS   OF  UPPER  CRETACEOUS  OR  TERTIARY  AGE.   THE 
IMPACTS  OF  MINING,  RECLAMATION,  TRANSBASIN  DIVERSIONS, 
OFF-CHANNEL  AND  OTHER  RESERVOIRS  ON  THE  SHALLOW 
AQUIFERS,  STREAM  SYSTEMS,  AND  QUALITY  OF  WATER  IS  NOT 
KNOWN. 

OBJECTIVE: 

THE  OBJECTIVES  OF  THE  FIRST  PHASE  WILL  BE  TO  DETERMINE 
THE  ADEQUACY  OF  EXISTING  DATA  TO  DESCRIBE  WATER 
AVAILABILITY  AND  ASSESS  POSSIBLE  IMPACT  OF  THE 
PENDING  DEVELOPMENT,  AND  TO  IDENTIFY  SPECIFIC  SUB- 
JECTS THAT  SHOULD  BE  STUDIED  BY  THE  DISTRICT.   THE 
FINDINGS  OF  THE  FIRST  PHASE  WILL  BE  USED  TO  IDENTIFY 
MAJOR  THRUSTS  FOR  THE  SECOND  PHASE,  WHICH  WILL  CON- 
STITUTE DISTRICT'S  PROGRAM  IN  THE  BASIN  DURING  THE 
SUCCEEDING  FOUR  YEARS.   A  DATA-COLLECTION  SYSTEM  WILL 
BE  DESIGNED,  BASED  ON  FINDINGS  OF  THE  FIRST  PHASE,  TO 
MEET  DATA  NEEDS  FOR  THRUSTS  AND  OBTAIN  BENCHMARK 
INFORMATION. 

APPROACH : 

THE  EXISTING  DATA  AND  DATA-COLLECTION  PROGRAM  WILL  BE 
EVALUATED  AND  A  DATA-COLLECTION  PROGRAM,  WHICH  IS 
COORDINATED  WITH  OTHER  GOVERNMENTAL  AND  INDUSTRIAL 
PROGRAMS,  WILL  BE  IMPLEMENTED.   VARIOUS  STUDY  TECH- 
NIQUES INCLUDING  THOSE  FOR  DETERMINATION  OF  AQUIFER 
PROPERTIES,  STREAMFLOW  ANALYSIS,  CHANNEL  GEOMETRY, 
ISOTOPE  STUDY,  BIOLOGICAL  ASSAY,  WATER  BUDGETS, 
MODELING,  AND  GEOPHYSICS  WILL  BE  EXPLORED  AND  THOSE 
THAT  HAVE  MERIT  WILL  BE  PURSUED  IN  THE  SECOND  PHASE 
OF  THE  STUDY. 


00000109 

PROJECT  TITLE: 

HYDROLOGY  OF  PALEOZOIC  ROCKS  IN  THE  POWDER  RIVER 
BASIN  AND  ADJACENT  AREAS,  NORTHEASTERN  WYOMING 
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PROJECT  NUMBER: 
HY  75-033 


INVESTIGATORS: 

WARREN  G.  HODSON 


PROJECT  SUPERVISOR: 

SAMUEL  W.  WEST,  DISTRICT  CHIEF 

U.S.  GEOLOGICAL  SURVEY 

P.O.  BOX  2087 

4015  WARREN  AVE 

CHEYENNE,  WY   82001 

307-778-2220 


PRIMARY  SPONSOR: 

U.S.  GEOLOGICAL  SURVEY 

WATER  RESOURCES  DIVISION 


PRIMARY  FUNDING  AMOUNT: 

THROUGH  FY  77  -  890,000 


TIME  FRAME: 

11  01  74  TO  09  11  79 


PALEOZOIC  ROCKS  AND  TO  PREDICT  SOME  OF  THE  EFFECTS 
OF  ITS  DEVELOPMENT.   PRINCIPAL  OBJECTIVES  WILL  BE 
TO  DETERMINE: 

1)  THE  DISTRIBUTION,  THICKNESS,  AND  PHYSICAL  PROPER- 
TIES OF  THE  AQUIFER  SYSTEM; 

2)  PROCESSES  THAT  DEVELOPED  THE  PRESENT  DISTRIBUTION 
OF  AQUIFER  PARAMETERS  IN  ORDER  TO  EXTEND  POINT  DATA 
TO  OTHER  PARTS  OF  THE  AQUIFER  SYSTEM; 

3)  THE  POTENTIOMETRIC  SURFACE  AND  CHEMICAL  QUALITY 
OF  THE  WATER  IN  THE  AQUIFER  SYSTEM;   AND 

4)  THE  EFFECTS  OF  INCREASED  DEVELOPMENT  OF  WATER 
FROM  THE  AQUIFER  SYSTEM. 


APPROACH : 

COLLECT  AND  COMPILE  ALL  AVAILABLE  DATA  FOR  THE  AQUIFER 
SYSTEM  INCLUDING  DATA  FOR  WATER  WELLS,  OIL  AND  GAS 
TESTS  THAT  PENETRATED  THE  AQUIFER,  AND  TESTS,  CORES, 
AND  CHEMICAL  ANALYSES  OF  WATER.   BOREHOLE  AND  SURFACE 
GEOPHYSICAL  SURVEYS  TO  EVALUATE  AND  CORRELATE  THE 
PHYSICAL  CHARACTERISTICS  OF  THE  AQUIFER  TO  THE  WATER- 
YIELDING  PROPERTIES.   NATURAL  TRACERS  TO  DETERMINE 
BOTH  THE  RATE  AND  DIRECTION  OF  FLOW.   OBTAIN  TEMPERA- 
TURE DIFFERENCES  WITH  DEPTH  TO  EVALUATE  VERTICAL 
MOVEMENT  OF  WATER.   STREAMFLOW  ANALYSIS  TO  EVALUATE 
RECHARGE  AND  UNDERGROUND  PLOW  REGIME.   DIGITAL  SIMU- 
LATION MODELS  TO  AID  IN  INTERPRETING  THE  AQUIFER  SYSTEMS 
AND  TO  PREDICT  THE  RESPONSE  TO  FUTURE  STRESSES. 


LOCATION: 
WY 
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ABSTRACT : 

PROBLEM:   DEVELOPMENT  OF  ENERGY  RESOURCES,  ESPECIALLY 
ENORMOUS  COAL  DEPOSITS,  IN  THE  POWDER  RIVER  BASIN  WILL 
REQUIRE  A  PROJECTED  INCREASE  OF  250,000  ACRE-FEET  OF 
WATER  PER  YEAR  BY  1990.   GROUND  WATER  IS  MORE  READILY 
AVAILABLE,  AND  WILL  BE  THE  PRINCIPAL  SOURCE  OF  WATER 
IN  THE  EARLY  YEARS  OF  DEVELOPMENT  UNTIL  LARGE-SCALE 
MULTIPURPOSE  WATER  PROJECTS  ARE  COMPLETED.   PALEO- 
ZOIC -  AGE  CARBONATE  ROCKS,  LARGELY  UNDEVELOPED,  COULD 
YIELD  LARGE  QUANTITIES  OF  WATER.   DEVELOPMNET  OF  LARGE 
WATER  SUPPLIES  FROM  THE  PALEOZOIC  ROCKS  DEPENDS  ON 
THE  PRESENCE  OF  SECONDARY  PERMEABILITY  AND  ON  THE 
AQUIFER  RESPONSE  TO  PUMPING  FROM  NEARBY  WELLS  DEVELOPED 
IN  THE  SAME  AQUIFER. 

OBJECTIVE:   THE  PROJECT  IS  DESIGNED  TO  DERIVE  A  CON- 
CEPTUAL MODEL  OF  THE  AQUIFER  SYSTEM  TO  BETTER  PREDICT 
THE  QUANTITY  AND  QUALITY  OF  WATER  AVAILABLE  FROM  THE 


PROJECT  TITLE: 

COLLECTION  OF  BASIC  RECORDS 

PROJECT  SUPERVISOR: 

SAMUEL  W.  WEST,  DISTRICT  CHIEF 

P.O.  BOX  2087 

4  015  WARREN  AVE. 

CHEYENNE,  WY   82001 

307-778-2220 

GEORGE  M.  PIKE  ,  DISTRICT  CHIEF 
P.O.  BOX  1696,  421  FEDERAL  BLDG. 
316  N.  PARK 
HELENA,  MT   59601 
406-442-9040 

WALTER  R.  SCOTT,  DISTRICT  CHIEF 
P.O.  BOX  778,  ROOM  332 
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NEW  FEDERAL  BLDG. 
BISMARCK,  ND   82001 
701-255-4011 


PRIMARY  SPONSORS: 

WYOMING  STATE  ENGINEER 

WYOMING  DEPT.  OF  ECONOMIC  PLANNING  AND  DEVELOPMENT 

OLD  WEST  REGIONAL  COMMISSION 

WYOMING  HIGHWAY  DEPT. 

U.S.  ENVIRONMENTAL  PROTECTION  AGENCY 

WYOMING  DEPT.  OF  AGRICULTURE 

WYOMING  DEPT.  OF  ENVIRONMENTAL  QUALITY 

MONTANA  DEPT.  OF  NATURAL  RESOURCES  AND  CONSERVATION 

MONTANA  BUREAU  OF  MINES  AND  GEOLOGY 

MONTANA  DEPT  OF  HIGHWAYS 

MONTANA  STATE  UNIV. 

MONTANA  DEPT.  OF  COMMUNITY  AFFAIRS 

U.S.  BUREAU  OF  RECLAMATION 

U.S.  CORPS  OF  ENGINEERS 

U.S.  BUREAU  OF  LAND  MANAGEMENT 

U.S.  GEOLOGICAL  SURVEY 

NORTH  DAKOTA  STATE  WATER  COMMISSION 

OLIVER  COUNTY,  NORTH  DAKOTA 

U.S.  BUREAU  OF  SPORT  FISHERIES  AND  WILDLIFE 

U.S.  DEPT.  OF  INTERIOR 

U.S.  DEPT  OF  STATE 

NORTH  DAKOTA  STATE  HIGHWAY  DEPT. 

STATE  INTERNATIONAL  COMMISSION  -  NORTH  DAKOTA 


'IME  FRAME: 
CONTINUING 

.OCATION: 

WY   MT   ND 

IBSTRACT: 

PROBLEM:   DATA  ARE  ESSENTIAL  TO  THE  LONG-RANGE  ASSESS- 
MENT OF  THE  WATER  RESOURCES  OF  THE  STATES  AND  TO  ALL 
WATER  PROJECT  PLANNING  AND  MANAGEMENT.   THIS  PROJECT 
INCLUDES  THE  CONTINUING  COLLECTION,  INTERPRETATION, 
AND  PUBLICATION  OF  ALL  BASIC  STREAMFLOW.  GROUND  WATER 
LEVEL,  CHEMICAL  QUALITY,  AND  SEDIMENT  DATA  COLLECTED 
BY  THE  GEOLOGICAL  SURVEY  IN  THIS  REGION: 


OBJECTIVES: 

1)   A.   TO  COLLECT  SURFACE-WATER  DATA  SUFFICIENT  TO 

SATISFY  NEEDS  FOR  CURRENT  PURPOSE  USES,  SUCH  AS: 

1.  ASSESSMENT  OF  WATER  RESOURCES;  2.  OPERATION  OF 
RESERVOIRS  OR  INDUSTRIES,  3.  FORECASTING,  4.  DIS- 
POSAL OF  WASTES  AND  POLLUTION  CONTROLS,  5.  DISCHARGE 
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DATA  TO  ACCOMPANY  WATER-QUALITY  MEASUREMENTS, 
6)  COMPACT  AND  LEGAL  REQUIREMENTS,  AND  7)  RE- 
SEARCH OR  SPECIAL  STUDIES. 

B.   TO  COLLECT  DATA  NECESSARY  FOR   ANALYTICAL  STUDIES 
TO  DEFINE  FOR  ANY  LOCATION  THE  STATISTICAL 
PROPERTIES  OF,  AND  TRENDS  IN,  THE  OCCURRENCE  OF 
WATER  IN  STREAMS,  LAKES,  ESTUARIES,  ETC.,  FOR  USE 
IN  PLANNING  AND  DESIGN. 

2.  A.  TO  COLLECT  WATER-LEVEL  DATA  SUFFICIENT  TO  PROVIDE 
A  MINIMUM  LONG-TERM  DATA  BASE  SO  THAT  THE  GENERAL 
RESPONSE  OF  THE  HYDROLOGIC  SYSTEM  TO  NATURAL  CLIMATIC 
VARIATIONS  AND  INDUCED  STRESSES  IS  KNOWN,  AND 
POTENTIAL  PROBLEMS  CAN  BE  DEFINED  EARLY  ENOUGH 
TO  ALLOW  PROPER  PLANNING  AND  MANAGEMENT. 


B.   TO  PROVIDE  A  DATA  BASE  AGAINST  WHICH  THE  SHORT- 
TERM  RECORDS  ACQUIRED  IN  AREAL  STUDIES  CAN  BE 
ANALYZED.   THIS  ANALYSIS  MUST: 


1) 


4) 


PROVIDE  AN  ASSESSMENT  OF  THE  GROUND  WATER 
RESOURCE 

ALLOW  PREDICTION  OF  FUTURE  CONDITIONS, 

DETECT  AND  DEFINE  POLLUTION  AND  SUPPLY 

PROBLEMS ,   AND 

PROVIDE  THE  DATA  BASE  NECESSARY  FOR 

MANAGEMENT  OF  THE  RESOURCE. 


3.   TO  PROVIDE  A  NATIONAL  BANK  OF  WATER-QUALITY  DATA 
FOR  BROAD  FEDERAL  AND  STATE  PLANNING  AND 
ACTION  PROGRAMS  AND  TO  PROVIDE  DATA  FOR  FEDERAL 
MANAGEMENT  OF  INTERSTATE  AND  INTERNATIONAL 
WATERS . 


TO  PROVIDE  A  NATIONAL  BANK  OF  SEDIMENT  DATA  FOR 
USE  IN  BROAD  FEDERAL  AND  STATE  PLANNING  AND 
ACTION  PROGRAMS  AND  TO  PROVIDE  DATA  FOR  FEDERAL 
MANAGEMENT  OF  INTERSTATE  AND  INTERNATIONAL 
WATERS . 
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APPROACH: 


BASIC  DATA  ARE  COLLECTED  AND  PROCESSED  BY  LONG- 
ESTABLISHED  PROCEDURES  OF  THE  GEOLOGICAL  SURVEY. 
THE  PROJECT  RESULTS  ARE  PUBLISHED  IN  SEVERAL 
REPORTS  THAT  ARE  PRODUCED  ON  AN  ANNUAL  BASIS  AND 
IN  OTHER  REPORTS  OF  A  SPECIALIZED  NATURE. 


REPORTS  AND  PUBLICATIONS: 


FOR  SPECIFIC  REPORTS,  CONTACT  THE  ABOVE  MENTIONED 
STATE  AND  FEDERAL  AGENCIES . 


occccm 

PBOJECT  TITLE: 

WATER  OU'LITr  «N0  BIOLOGICAL  HONITOIilNS  PR06RA«  FOR 

E^E6GY  RESOURCE  AREAS  -  NORTH  DAKOTA 
PROJECT  NUMBER: 

OtA-75-3« 
PROJECT  SUPERVISOR: 

U.  S.  GEOLOGICAL  SURVEY 

eiSRARCK,  ND 
PRinARI  SPONSOR: 

L.S.  ENVIRONMENTAL  PROTECTION  AGENCY 

LES  SPRENGER 

1;6Q  LINCOLN  ST. 

DENVER,  COLORADO   t020l 

3C3-837-4261 
PRlnARf  FUNDING  AMOUNT: 

2«,39: 
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TIME  FRAME: 

C<  CI  75  TC  C  CI  76 

ABSTRACT  : 

CCLLECTICN  OF  BASELINE  bATER  SUALITT  AND  BIOLOGICAL 
MCNIIORING  DATA  FOR  ENERGY  RESOURCE  AREAS  IN  niSSOURI 
RIVER  BASIN  AND  TRIBUTARIES.   SIX  STATIONS.   SECOND 
TEAS  OF  DATA  COLLECTION. 

REPORTS  AND  PUBLICATIONS: 

DATA  yiLL  BE  AVAILABLE  FROM  THE  ENVIRONMENTAL  PROTECTION 
AGENCY  STORET  DATA  STORAGE  AND  RETRIEVAL  SYSTEM. 
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PROJECT  N 
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NE  ,  U 
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7-3C7 
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E  : 

75  TC  Ct  30  76 


TICN  OF  BASELINE  VATER  QUALITY  AND  BIOLOGICAL 
RING  DATA  FOR  ENERGY  RESOURCE  AREAS  IN  THE  POWDER 
COAL  BASIN  AND  GREEN  RIVER  BASIN. 

SEVEN  OF  THE  21  STATIONS  WERE 
75  PERIOD. 


TY  AND  BIOLOGICAL  MONITOAING  PROGRAM  FOR 
URCE  AREAS  -  WYOMING 

5B(1),  56(2) 

ISOR: 

GICAL  SURVEY 

YOMING 

R: 

NMENTAL  PROTECTION  AGENCY 

R 

N  ST. 

ORADO   8C2C3 

3 

G  AMOUNT: 


'7A 


TICN  NETWORK. 
ISHED  DURING  THE 
ND  PUBLICATIONS: 
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MINING  ACTIVITIES,  DEVELOPMENT  OF  FOSSIL  FUEL 
AUNG  FACILITY,  AND  DAM  CONSTRUCTION  IN  CANADA 

IMPACT  THE  EAST  POPLAR  RIVER  ECOSYSTEM  IN 
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FLCUS  . 

FLOW  CRITERIA  BASED  ON  FISHERY  REQUIREMENTS  HAVE  BEEN 
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EFFECTS  CF  FLOW  CHANGES  ON  ICE  FORMATION  AND  SEDIMENT 
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CF  SHALLC*  GROUND  WATER  VARIATION  ADJACENT  TO  TONGUE 
RIVER  AND  ITS  EFFECT  ON  RIPARIAN  VEGETATION  AND 
AN  ASSESSMENT  OF  BENTHIC  MAC RO INVER TEBR ATE  FAUNA  OF  THE 
TONGUE  RIVER. 
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PURPOSES. 

SURVEY  WILL  PROVIDE  THE 


1  .]  UkMK    RESCLRCES 


PdOJECT  SPONSOR  AND  THE  STATE  CF  NORTH  DAKOTA  SEMIANNUAL 
REPORTS  SHCkING  FIELD  DATA  AND  RESULTS  OF  WATER  QUALITT 
PEASUREHENTS .   THE  REPORTS  WILL  CONTAIN  STATION  DESCRIP- 
TIONS AND  WATER  aUALITY  DATA  AL0N6  WITH  PERTINENT  IN- 
FCRPATION  DESCRIBING  THE  HTOROLOGIC  SYSTEM  AS  PHYSICAL 
HtASUREHENTS  DESCRIBE  IT.   AT  THE  END  OF  THE  TERM  OF 
THIS  AGREEMENT,  THE  SURVEY  WILL  PROVIDE  EPA  WITH  A 
DRAFT  REPORT  bHlCH  INCORPORATES  ALL  PERTINENT  DATA 
AVAILABLE  FROM  THE  GASCOYNE  SITE  TO  DISCUSS  THE 
IMPACTS  CF  MINING  ON  THE  HYDR0L06IC  SYSTEM  AND  THE 
USEFULNESS  OF  THE  KNOWLEDGE  GAINED  FOR  ESTIMATING 
IMPACTS  IN  OTHER  AREAS. 
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PURPOSE  OF  THIS  REPORT  IS  TO  PROVIDE  INTERESTED 
ZENRY  OF  THE  STATE  WITH  A  LOW  BUDGET  STUDY  THAT  IS 
PENDENT  OF  THE  MASSIVE  FEDERAL  STUDY  THAT  DEALS 

THE  EFFECTS  OF  MASSIVE  WITHDRAWALS  Of  WATER  FROM 
MADISON  FOR  USE  IN  MOVING  COAL  IN  A  COAL  SLURRY 
LINE  FROM  WYOMING  TO  ARKANSAS.   POSSIBLE  RAMIFICA- 
S  CONCERNING  EFFECTS  ON  TROUT  POPULATIONS  IN  THE 
K  HILLS  AREA,  ACCUMULATIONS  OF  OIL  AND  GAS  THAT  MAY 
RESENT,  AND  THE  DAKOTA  ARTESIAN  SYSTEM  WHICH  IS  A 
R  ASUIFER  IN  THE  STATE. 
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JtCTS  WILL  BE  UNDERTAKEN  BY  THE  MONTANA  DEPARTMENT 
CNMENTAL  SCIENCES  VIA  FUNDING  OF  THIS  PROJECT. 
•LITT  ANALYSES  WILL  BE  PERFORMED  ON  THE  POPLAR 
R  CHtCICAL,  BIOLOGICAL  AND  METALS  ANALYSES. 
,  A  FISH  TAGGING  STUDY  WILL  BE  PERFORMED  BY 
ONJUNCTION  WITH  THE  STATE  ON  THE  POPLAR.   THIRD, 
R  QUALITY  BUREAU  WILL  PROVIDE  ONSITE  ASSISTANCE 
A  CONTRACTOR  REGARDING  WATER  QUALITY  MODELING. 

WATER  QUALITY  ANALYSES  WILL  BE  PERFORMED  ON 
IE  RIVER  AND  THE  TONGUE  RIVER  RESERVOIR. 
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TO  IDENTIFY  POSSIBLE  IMPACTS  OF  COAL  MINING 
NT  IN  THE  GREAT  PLAINS  ON  THE  SURFACE  AND 
YSTEMS  OF  THE  SURROUNDING  AREA.   MEETING 
E  REQUIRES  THE  COLLECTION  OF  SUFFICIENT 
OR  DEVELOP  WATERSHED  OR  MANAGEMENT  MODELS 
USED  TO  MEASURE  OR  PREDICT  IMPACTS  OF 


S:   1.  OBTAIN  AN  EQUATION  OF  BALANCE  FOR 

LOW  AND  OUTFLOW  IN  EACH  OF  THREE  STUDY 

CH  IN  MONTANA,  NORTH  DAKOTA  AND  WYOMING). 

II     THE  OVERBURDEN  FROM  A  PHYSICAL  AND  CHEMICAL 

AS  WELL  AS  DETERMINE  ITS  RELATIONSHIP 
COMING  TO  THE  SURFACE.   3.  CHARACTERIZE 
FEATURES  OF  THE  MINED  SITES  IN  EACH  OF 
TES. 

CATION  OF  THE  SPECIFIC  STUDY  SITES  HAS  NOT 
0.   NORTH  DAKOTA  WILL  PROBABLY  USE  THE 
N  MINING  SITE  NEAR  UNDERWOOD.   WYOMING 

USE  THE  ARCO  BLACK  THUNDER  MINING  SITE 
THE  MONTANA  INVESTIGATORS  HAVE  HAD  CON- 
FICULTY  SELECTING  A  SUITABLE  SITE.   THE 

PROPOSED  WAS  THE  WESTMORELAND  SITE  ON 

BECAUSE  OF  LARGE  AMOUNTS  OF  PRIOR  WORK 
N  DONE  THERE,  THIS  SITE  HAS  BEEN  ALL  BUT 
RRENT  THINKING  (AS  OF  JULY  7,  1975) 
R  THE  SHELL  OIL  COMPANY  SITE  ON  YOUNGS 

OF  THEIR  SITES  ON  NEARBY  WATERSHEDS) 


1  .3  W«IER  RESOURCES 


Ok     THE  CROU  RESERVATION.   IT  SHOULD  BE  NOTED  THAT  EP» 
RESERVES  THE  RI&HT  TO  PASS  FINAL  JUDGMENT  ON  SELECTION 
OF  SITES;  ALSO  THAT  A  PRINART  GOAL  OF  EPA  IN  FUNDING 
The  STUDT  is  to  obtain  both  'before'  and  'AFTER'  DATA 
FOR  THE  SITES.   THIS  LATTER  GOAL  IS  OBVIOUSLT  NOT  TOO 
IIKELT  TC  BE  HET  IN  THE  CASE  OF  THE  "CNTANA  SITES 
PROPOSED,  UNLESS  THE  STUDY  CAN  BE  EXTENDED  BEYOND  THE 
3-YEA8  Linn  PRESENTLY  SET. 
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FIELD  SAMPLING,  CHEMICAL  ANALYSES  AND  THERMAL  IMAGERY 
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ABSTRACT : 

DEVELOPMENT  OF  A  LEVEL  B  PLAN  FOR  THE  REGIONAL  AREA 
ON  A  MULTIPLE  OBJECTIVE  BASIS  OF  NATIONAL  ECONOMIC 
DEVELOPMENT  TC  INCREASE  TO  THE  OUTPUT  OF  THE  NATIONS 
6CC0S  AND  SERVICES  PLUS  IMPROVEMENT  OF  ECONOMIC  EFFICIENCY 
AND  ENVIRONMENTAL  SUALITY  TO  PROTECT,  MAINTAIN  AND  CONSERVE 
KEY  NATURAL  AND  CULTURAL  RESOURCES.   PLAN  WILL  BE  BASED 
ON  FOUR  ACCOUNT  SYSTEM  (MONETARY  AND  NONMONETARY  TERMS) 
OF  NED,  ES,  RED,  AND  SOCIAL  FACTORS.   PLAN  WILL  BE  BASED 
ON  GENERATION  OF  ALTERNATIVE  PLANS  AND  SELECTION /I M- 
FLEMENTATION  OF  AN  OPTIMUM  PLAN  FOR  THE  AREA. 
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SURFACE-WATER,  6 ROUN D -W AT ER ,  AND  SUALITY 

IN  SOUTHEASTERN  MONTANA.   EVALUATION  OF  AHUIFERS 

ATER  AVAILABILITY  AND  POSSIBLE  IMPACTS 

ODUCTION  . 

R  : 

L  SURVEY,  WATER  RESOURCES  DIV. 

6C1 
3263 

L  SURVEY,  WATER  RESOURCES  DIV. 

MOUNT: 
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PROVIDE  BASIC-DATA  DESCRIBING  STREAMFLOW,  tUALITY  OF 
TER,  SEDIMENT  LOADS,  AND  GROUND  WATER  IN  THE  NORTHERN 
EAT  PLAINS  COAL  REGION  OF  MONTANA.   INTERPRETATIVE 
UDIES  ARE  DESIGNED  TO  COLLECT  AND  USE  BASELINE  DATA 
HELP  PREDICT  THE  EFFECTS  OF  MINING  OR  RELATED  ACTIVITIES 
IHE  SHALLOW  AOUIFEfiS.   A  STUDY  OF  THE  MADISON  LIMESTONE 
DESIGNED  TO  HELP  DETERMINE  THE  AVAILABILITY  OF  WATER 
C  TO  EVENTUALLY  PREDICT  THE  EFFECTS  OF  DEVELOPING 
F.GE  WATER  SUPPLIES  FOR  INDUSTRY. 
TS  AND  PUBLICATIONS: 

TER-RESOURCES  INVESTIGATIONS  OF  THE  U.S.  GEOLOGICAL 
RVEY  IN  THE  NORTHERN  GREAT  PLAINS  COAL  REGION  OF 
SIERN  MONTANA,  1974-75.   U.S.  GEOLOGICAL  SURVEY  OPEN- 
L£  REPCRT,  cZ     P. 


1  .1    W«TER  RESOURCES 
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QUALITY,  FLOW  AND  POSSIBLE  CHANGES  RESULTING  FROM  MINING 
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INTERIM  REPORT  FILED  HITH  THE  DEPARTMENT  OF  STATE  LANDS 
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OF  THIS  STUDY  IS  TO  PREPARE  A  TECHNICAL  AND 
IC  FOUNDATION  FOR  OBTAINING  PARTICULATE  AND  GASEOUS 

INFORMATION  t  ITS  USE  IN  PREDICTING  OR  EVALUATING  EFFEC 
•ATERIALS  ON  THE  kEATHER  PROCESSES  IN  THE  NORTHERN  GREAT 

THE  PROGRAM  GOAL  LEADS  TOWARD  AN  ELIMINATION  OF  THE 
nTY  .MICH  NOV  EXISTS  CONCERNING  THE  EFFECT  OF  NUMEROUS 
RIICULATES  ON  RAINFALL  OR  SNOWFALL  FROM  CU'ULUS  OR 

sM  Clouds,  the  ultimate  results  will  be  of  value  to  the 
ural  industry  in  states  downwind  from  the  coal 
ent  areas. 


UCCCC129 
PROJECT  TITLE : 

COAL  POWER  PLANT  STACKS  EFFLUfcM  EFFECTS  ON  VIGOR  AND 

ELEMENT  CONCENTRATIONS  OF  RANGE  PLANTS  AND  ANIMALS 
IKVES  7I6AT0RS  : 

F.  F.  MUNSHOWER;   E.  J.  DEPUIT;   R,  L.  HODDER 
BESEABCH  FACILITY: 

MONTANA  STATE  UNIV. 

EOIEMAN,  MT   59715 
PRIMARY  SPONSOR: 

MlNIANA  FCWER  CO. 
PRIMARY  FUNDING  AMOUNT: 

PROPRIETARY 
I IME  FRAME  : 

07  CI  72  -  CONTINUING 


AG.  tXP.  STATION 


LOCAII 
Ml 

ABS IRA 
THE 
EEC 
CEN 
ADJ 
FHA 
TIC 
AM 
COL 
BE 

n? 

CHA 
COM 
TRA 
AIM 
CF 
THE 
REPORT 
F  . 
'El 


ON: 

CT  : 

GENE 
TS  OF 
ERATI 
ACENI 

ISO 
N  OF 
PAL  T 
LtCTE 
CCLLE 
5  AND 
NGES 
POSIT 
CE  EL 
CSPHE 
STACK 

AREA 
S  AND 
F.  MU 
EMENI 
19 
EMAN, 


RAL  G 
STAC 
NG  CO 
RANG 
N  PRO 
THE  8 
RACE 
D  PRI 
CTEO 

THE  R 

IK  VE 

ION  , 

EMENT 

BIC  P 

S  EMI 

SHOU 

PUBL 

NSHOw 

»L  CO 

72-19 

MONT 


OAL  OF  T 
KS  EMISS 
MPLEX  NE 
t  VEGETA 
DUCTIVIT 
IOTA.  E 
ELEMENT 
OR  TO  PO 

FOLLOWI 
EAFTER, 
GETATIVE 
AS  WELL 

CONCENT 
OLLUTANT 
SSIONS  E 
LD  THUS 
ICATIONS 

m ,   e.  w 

NCENTRAT 
74,  M.A. 
ANA.  73P 


HIS  STUDY 
IONS  FROM 
AR  COLSTR 
TION  AND 
T,  VIGOR 
XTENSIVE 
CONCENTRA 
WER  PLANT 
NG  INITIA 
AND  ATTEN 

VIGOR,  P 
AS  CHANGE 
RATION ,  A 

LEVELS  . 
FFECTS  ON 
EMERGE  AF 


INVC 

A  CO 

IP  IN 

ANIMA 

AND  T 

BASEL 

TIONS 

OPER 

L  POW 

TION 

RCDUC 

S  IN 

SSOCI 

AN  1 

THE 

TER  A 


LVES 
AL-FI 

SOUT 
LS  ,  W 
RACE 
INE  D 

AND 
ATION 
ER  PL 
WILL 
TION 
PLANT 
ATED 
NTEGR 
FLORA 

REAS 


EVALU 
RED  S 
HEAST 
ITH  P 
ELEME 
ATA  0 
PRODU 
SI 
ANT  0 
BE  FO 
AND  C 

AND 
WITH 
ATED 

AND 
ONABL 


ATION  Of  Ef- 
TEAM  ELECTRIC 
ERN  MONTANA  ON 
ARTICULAR  EM- 
NT  CONCENTRA- 
N  PLANT  AND 
CTION  HAVE  BEEN 
MILAR  DATA  WILL 
PERATION  DURING 
CUSED  ON 
OMMtN I TY 
ANIMAL 
INCREASED 
PICTURE 
FAUNA  OF 
t  INTERIM. 


.  SINDELAR  AND  D.  R.  NEUMAN,  1974. 
IONS  IN  RANGE  VEGETATION  AND  ANIMALS' 
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ECTIVt  IS  TO  DETERMINE  THE  EffECTS  Of  THE  PROBABLE 

IN  AIR  eUALITY  INDUCED  bY  COAL  DEVELOPMENT  ON 
CCSYSTE»S  IN  WESTERN  NORTH  DAKOTA.   THE  NATIVE 
NC,  aOCDLAND  AND  AQUATIC  ECOSYSTEMS  IN  AND 
STANTON  WILL  BE  IDENTIFIED  AND  FLORISTIC  COM- 
NS,  SPECIES  FREOlENCE  AND  BASAL  COVERAGE  DETER- 
05  REPRESENTATIVE  ECOSYSTEMS.   PERMANENT  PLOTS 
ESTABLISHED  AND  USED  FCR  GATHERING  BASELINE 


l.t  AIHCiPHERIC  AND  B I OE NVI RONMEN TAL  STUDIES 
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OAIA  ON  NATIVE  PLANT  COMfiUN  I T I  E  S  .   SEVERAL  NATIVE 
ANC  C«OP  SPECIES  WILL  BE  STUDIED  IN  GRObTH  CHAMBERS 
ANC  eREEMHOUSES  TO  DETERMINE  EFFECTS  OF  SPECIFIC  AIR 
POLLUTANTS  ON  SELECTED  PHTSIOLOfilC  PROCESSES  OF  PLANTS, 


131 

CT  TIT 

TEREOL 

TI6AT0 

y.  JO 

RCM  FA 
STERN 

0.  SO 
RT  COL 
RT  SPO 
CIFIC 
AHC  PO 
RT  f  UN 
OPRIET 
FRAME : 

01  7C 
ION 


IE  : 

CGT  AND  AIR  OUALITT  PROGRAM,  JIM  BRID3ER  PROJECT 

BS: 

KES 

CIIITY  : 

SCIENTIFIC  SERVICES ,  INC. 

X  1965 

LINS,  CO   iC5n 

NSOR  : 

POWER  ?  LIGHT  CO. 

WER  CO. 

DING  AMOUNT: 

ART 


TO  CI  01  8C 


acccG 

PHOJE 

ME 
INVES 

G  . 
RESEA 

Wt 

P. 

FO 
P«  IMA 

PA 

ID 
PRIMA 

PR 
TIME 

01 

LOCAI 

W  t 
ABSTR 
IH 
Mt 
GE 
MA 
Th 
FI 

<e 

SI 
EF 

AN 


0CCCC1!2 
PROJECT  TITLE: 

ENVIRONMENTAL  ASPECTS  OF  SLAGGING  FIXED-BED  CUAL  HIGH- 

BTU  GASIFICATION  PROCESS 
I NVESTIGATORS: 

».     C.  ELLMAN;  M.  M.  FEGLET;  S.  A.  CODET 
RtSEAfcCH  FACILITY  : 

L.S.  ENERGY  RESEARCH  t  DEVELOPMENT  AOMIN. 

GRAND  FORKS  ENERGY  RESEARCH  CENTER 

GRAND  FORKS,  ND   58201 


PRIMARY  SPOKSCR: 

U.S.  ENERGY  RESEARCH  « 
PRIMARY  FUNDING  AMOUNT: 

1975  -  23C,CCC 
I  IME  FRAME : 

01  CI  T.    -    CONTINUING 


DEVELOPMENT  ADMIN. 


LOCAUON  : 

n;< 
abstract : 

determination  of  the  type,  amount,  and  pollution  aspects 

of  llauid,  gaseous  and  particulate  effluents  produced 

in  the  high-6tu  gasification  of  western  coals  in  a  sla66ing, 

FlUED-BEO  GASIFIER. 


00C00133 

PROJECT  TIT 
ASH  FOUL 

INVESIIGATO 
E.  A.  SO 

RESEARCH  FA 
L.S.  ENE 
GRAND  FO 
GRAND  FO 

PRIMARY  SPO 
U.S.  ENE 

PRIMARY  FUN 


1*73  -  1 
197*  -  1 
1575  -  2 

TIME  FRAME: 
01  CI  65 

LOCATION: 
NC 

ABSTRACT : 
OfcVELOPM 
PROVE  TH 
AICRS  EU 
INF ORMAT 
MEASUREM 
NACE  BUR 
ANISMS  W 
OF  FIRES 

•EFCRTS  AND 
(1)S.  J. 
TRICAL  R 
USING  VA 
ASSOCIAT 
NC.  7(2) 
'A  PROPO 
FCl-LING 
THE  ANNU 
ENGINEER 


e  ENCOUNTERED  IN  COMBUSTION  OF  WESTERN  COALS 

REAL;   P.  H.  TUFTE 
LITY  : 

Y  RESEARCH  i    DEVELOPMENT  ADMIN. 
S  ENERGY  RESEARCH  CENTER 

S,  ND   58201 
OR  : 

Y  RESEARCH  (  DEVELOPMENT  ADMIN. 
NG  AMOUNT: 

,C0C 
,000 
,000 


-  CONTINUING 


ENT  0 

E  THE 
RNING 
ION  0 
ENTS 
NING 
HERE6 
IDE  A 
PUBL 
SELL 
ESIST 
RIOUS 
ION  6 
107, 
SED  M 
IN  SU 
AL  ME 
S,  NO 


F  INF 

RMAL 

WEST 
N  THE 
OF  RA 
SELEC 
Y  RAP 
SH  FO 
ICATl 
t,  P. 
IVITY 
METH 
5TH  A 
JUNE 
ECHAN 
RNING 
ETIN6 
VEM6E 


ORMAT 
EFFIC 
ERN  U 

ASH 

lES  0 

TEO  C 

D  FO 

ULING 

ONS  : 

H.  T 

OF  F 

ODS  .  ' 

NNUAL 

1972, 

ISM  0 

NORT 

OF  T 

R  197 


ION  ON  FIRESIDE  ASH  FOULING 
lENCY  AND  AVAILABILITY  OF  S 
.S.  COALS.  DEVELOPMENT  OF 
CHARACTERISITCS  OF  WESTERN 
F  ASH  8U1LD-UP  IN  A  LABORAT 
OALS;  AND  ESTABLISHMENT  OF 
ULING  OCCURS  TO  DEVELOP  NEW 
CONTROL. 

UFTE,  ET  AL.   'A  STUDY  OF  TH 

LT  ASHES  FROM  LOW-SULFUR  WE 

PRESENTED  AT  AIR  POLLUTION 

MEETING  AT  MIAMI  BEACH,  FL 

21  PP.   (2)  P.  H.  TUFTE,  W 

F  ASH 

H  DAKOTA  LIGNITE.'  PRESENTS 
HE  AMERICAN  SOCIETY  OF  MECH 
1,  NEW  YORK;  PREPRINT  AVAIL 


TO  IM- 

TEAM  GENER- 

DETAILED 

COALS  ; 

CRY  FUR- 

THE  MECH- 

METHODS 

E  ELEC- 

STERN  COALS 

CONTROL 

.  PREPRINT 

.  BECKERING 

D  AT 

ANICAL 

ABLE. 

0CCCC13<. 

PROJECT  TITLE  : 

BASELINE  DATA  MONITORING  FOR  SELECTED  ELEMENTS  AND  COMPOUNDS 
IN  FLORA  AND  FAUNA  OF  EASTERN  MONTANA  COAL  AREA 


1  .£  AII"CSPM6(iIC  AND  BIOESVIROHNENTAL  STUDIES 


6b 


IX>lESI 

C  . 
BFSEAB 

um 

"IS 
PRI'AR 

ncs 

Pi'  I»AR 
197 
147 

I  INE  F 
08 

LCCAl 1 
HI 

ABSTRA 
THE 
EAN 
ASD 
IME 
TKI 
ANA 
SEE 
NEE 
IIA 
SEA 
DIF 
Of 

ec  1 

IN 
SUE 
0-2 
BAS 
KE  FCJiT 
A  . 
"•EN 
KIL 
ENE 
CCN 


ISATORS : 

C.  GCCDCN 

CH  FACIEI T»  : 

V.  OF  HCNIASA,  OEPT.  Of  BOTAST,  ENVIRONMENTAL  STUDIES  LAB 

SOULA,  P<I   5S6C1 

f  SPONSOR: 

lANA  CEPT.  OF  NATURAL  RESOURCES  k  CONSERVATION 

T  FUNDING  AMOUNT: 

4  -  2?,CCC 

5  -  i.CCO 
kAME  : 

CI  73  TO  C8  01  74 
ON: 


CT: 

PURP 
K.    OF 

10  0 

VICI 

C  GEN 

lyses 

CIMEN 

DLES 

HON 

SOS, 

FEREN 

ANIMA 

H  FLU 

PINES 

FUR  0 

0  NG/ 
ES  CA 
S  AND 
ISAO 

1  ON 
0V0L1 
RGT  P 
SERVA 


OSES  CF 
FLUORID 
e  TERMIN 
MTT  CF 
ERATING 

UERE  C 
S.  OvE 
UERE  FR 
CF  IME 
SPECIES 
1  GROUP 
LS  AS  A 
CRIDE  A 
.  FLUO 
10  NOT  . 
I  IN  PR 
USED  BY 

PUBLIC 
AND  G. 
COLSTftI 

TRANSM 
CANNING 
TICN  ,  H 


THIS 
E  IN 
E  PRE 

A  PR 

COMP 
ONPLE 
R  50L 
EPARE 
FLUOR 
AND 
S  OF 

FUNC 
ND  SU 
RIDE 

SUL 
EClPI 

ACID 
ATION 
J  .  UI 
P  ELE 
ISSIO 

DIV. 
ELENA 


STUD 
PLANT 
CIPIT 
OPOSE 
LEX  N 
TEO  0 

MICR 
C  .  T 
IDE  A 

AGE 
PLANT 
TION 
LFUR 
INCRE 
FATE 
TATIO 

RAIN 
S  : 

CKS. 

CTRIC 

N  LIN 

MONT 

MON 


Y  ARE  TO 
S  AND  AN 
ATION  CH 
0  21CCC 
EAR  COLS 
N  OVER  3 
OSCOPE  S 
ME  RESUL 
ND  SULFU 
OF  FOLIA 
S  MERE  M 
OF  SPECI 
DECREASE 
ASEO  WIT 
CCNCENTR 
N  ,  AND  D 
S  MAS  OB 


GENE 
IMALS 
EMIST 

My  cc 

TRIP  , 
5Q0  P 
LIDES 
TS  AL 
R  CON 
GE 
ADE, 
ES  AN 
D  OVE 
M  THE 
ATION 
AMAGE 
SERVE 


RATE 

AND 
RY  AT 
AL-f  I 

MONT 
LANT 

Of  P 
LObED 
TENT 
COMPA 
AND  F 
D  AGE 
R  THE 

AGE 
S  RAN 

TOP 
0  . 


A  BAS 

sulfu 

35  L 
REDS 
ANA  . 
AND  5 
UNDER 

THE 
OF  VE 
RISON 
LUORI 

HAS 

DORM 
OF  NE 
GED  F 
INt  N 


ELINE  DATA 
R  IN  PLANTS, 
OCATIONS  IN 
TEAM  ELEC- 

CHEMICAL 
CO  ANIMAL 
CSA  PINE 
CHARACTER- 
GETATION  BY 
S  BETyEEN 
DE  CONTENT 
DETERMINED. 
ANT  PERIOD 
EDLES  BUT 
ROM 
EEDLE 


DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
GENERATING  UNITS  3  AND  4,  SOCO 
ES  AND  ASSOCIATED  FACILITIES. 
ANA  DEPT.  OF  NATURAL  RESOURCES  AND 
TANA.   NOVEMBER,  1974.  VOL.  1-4. 


OCCCC135 
PROJECT 

INVES 

FCVER 
KVESriG 

C  .  C. 
HE  SEARCH 

UKIV. 

MISSO 
PRIMARY 

U.S  . 
t  INARY 

1975 


TITLE  : 

TIGA1I0 

PLANTS 

ATCRS : 

GORDON 

FACIEI 

OF  MON 

ULA  ,  MT 

SPONSOR 

ENV IRON 

FUNDING 

-  46, CO 


N  OF  BIOENVIRONMENTAL  IMPACT  OF  FOSSIL  FUEL 
IN  FORT  UNION  BASIN,  MONTANA 


TANA,  DEPT.  CF  BOTANY,  ENVIRONMENTAL  STUDIES  LAB 
596C1 


TIME  f RA 

OS   CI 

LCCA  HON 

MI 

ABSTRACT 
IME  P 
FIRED 
POPUL 
IN  Tm 
DUCTE 
POWER 
SC<2  ) 
CtiEMI 
EACLO 
AND  N 
INSEC 
ROUND 
f  ORES 
FUM16 
S0(£) 
SIRES 
HIGH 
SlLFU 
CN  BE 


ME  : 
74  TO  C;  01  75 


URPCSE 

STEAM 

ATICNS 

E  VICI 

DONG 

PLANT 

FUMIG 

CAL  AN 

SURES 

ATIVE 

T  SLRV 

ING  AR 

T  INSE 

ATICN. 

ON  BE 

SED  BY 

IMPACT 

R  DIOX 

ES  COL 


S  OF 

ELEC 
,  ON 
NITY 
SASSL 

AND 

ATION 

ALYSE 

AND  U 

VEGET 

EYS  H 

E  AS  . 

CT  PE 

STU 

ES  til 

SQIZ 

AREA 

IDE  H 

LECTE 


THIS 
TRIC 
PREC  I 
Of  CO 
AND  E 
ON  GR 

AND 
S  MAV 
ILL  B 
ATION 
AVE  B 

DAMA 

STs  y 

DIES 
LL  BE 
)  FUM 

s.  c 

AVE  B 
D  IN 


STUDY 
PCkER 
PITAT 
LSTRI 
XCLOS 
ASSLA 
yMiCH 
£  BEE 
E  CON 

yiLL 

EEN  C 
CE  TO 
ILL  a 
DESIG 
COND 
IGATl 
HEMIC 
EEN  P 
THE  C 


ARE  TO 

GENERAT 
ION  ChEM 
P,  MONTA 
URES  yHI 
ND  EXCLO 

IS  CUTS 
N  PERfCR 
TINUEO 

BE  INNO 
ONDUCTED 

PINES  B 
E  CULTUR 
NED  TO  D 
UCTED  AT 
ON  AND  F 
AL  ANALY 
ERFCRMED 
OLSTRIP 


ASSES 
ION  0 
ISTRY 
NA  . 
CH  yl 
SURES 
IDF  T 
MED  0 

FUNG 
CULAT 

AT  E 
Y  INS 
ED  AN 
ETERM 

SITE 
ROM  N 
SES  F 

AND 
AREA 


S  THE 
N  FUN 
,  AND 
STUDI 
LL  BE 
TO  B 
HE  MA 
N  VEG 
I  HAV 
ED  AT 
XCLOS 
ECTS 
D  STR 
INE  T 

s  yHI 

ATIVE 
OR  FL 
yiLL 


EFFEC 
GAL  AN 

ON  VE 
ES  ARE 

IMPAC 
E  STRE 
IN  IMP 
EIAT 10 
E  BEEN 

ALL  E 
URES  A 
IS  BEI 
ESSED 
HE  EFF 
CH  ARE 

HIVES 
UORIDE 
BE  CON 


TS  OF 

D  INS 

GETAT 

BEIN 

TED  B 

SSED 

ACT  A 

N  FRO 

CULT 

XCLOS 

ND  ON 

NG  AS 

BY  SO 

ECTS 

TO  B 

IN  T 

AND 

TINUE 


COAL- 
ECT 
ION 

G  CON- 
Y  THE 
hlTH 
REA  , 
M  ALL 
URED 
URES. 

SUR- 
SESSED . 
(2) 
OF 
E 
HE 


MENTAL  PROTECTION  AGENCY 

AMOUNT  : 
C 


OCCCC 

PROJE 
EV 
PL 

INf  E  S 
C  . 

RESEA 
UN 
Ml 

PRIMA 
EH 

PRIMA 
1? 

ilME 
11 

LCCA  I 
NY 

ABSTR 
TM 
Ef 
f  I 

UN 

CC 
Mt 
HI 
PC 
AL 


Mt 
CT  TI 
ALUAT 
ANT  0 
IIGAT 

C.  G 
RCN  r 
IV.  0 
SSOUL 
RY  SP 
COKHA 
R  Y  f  U 
75  - 
FRAME 

CI  7 
ION: 
MT 
ACT: 
£  PUR 
f  ECIS 
RED  P 
L  ,  ON 
NNECT 
NTS  F 
SICLO 
UER  P 
L  COL 


TLE: 
E  ENV 
N  ECO 

ORS  : 
O'DCN 
ACILI 
F  MON 
A,  MI 
ONSOR 
VENN 
NC  INC 
6,CCC 


IRONMENTAL  IMPACT  CF  4C-MEGAyATT  OIL-FIRED  POMER 
SYSTEMS 


TANA,  DEPT.  OF  BOTANY,  ENVIRONMENTAL  STUDIES  LAB 
59601 


ATIONAL  LABORATORY 
AMOUNT  : 


4  TO  01  01  7  5 


PCSE  Of  THIS  PROPOSED  RESEARCH  MAS  TO  DETERMINE  THE 

CF  6H00KHAVEN  NATIONAL  LABORATORY'S  4C  MEGAWATT  OIL- 
CVER  PLANT  ON  VEGETATION.   COLLECTIONS  WERE  MADE  AT 

THE  NORTH  AND  SOUTH  SHCRES  OF  LONG  ISLAND,  AND  ON  THE 
ICUT  SHORE  OF  LONG  ISLAND  SOUND.   CHEMICAL  MEASURE- 
OR  FLUORIDE  AND  SULFUR  y£RE  MADE  ON  THE  SAMPLES  AND 
GICAL  STUDIES  DID  NOT  SMOU  ANY  IMPACT  FROM  THE  BM 
L'NT  EXCEPT  AT  VlRY  SHORT  DISTANCES.   VEGETATION  FROM 
LECTIONS  WAS  ACCUMULATING  EXCESS  SULFUR,  BUT  NOT 


1  .«  AlnOSPHERIC  AHi    BIOENVIRONKENTAL  STUDIES 


FLUCBIDE.   BASAl.  NEEDLE  NECROSIS  AND  PREMATURE  NEEDLE 
CASIINe  CF  PINES  CAUSED  BT  ACID  RAINS  OR  PARTICULATE  HAS 
OBSERVED  AT  ALL  VE6ETAT10N  COLLECTINS  SITES. 
DEPORTS  AND  PUBLICATIONS: 

C.  C.  GORDON  AND  P.  C.  TOURANGEAU.   'DRAFT  ENVIRONMENTAL 
IMPACT  STATEMENT  FOR  BROOKHAVEN  NATIONAL  LABORATORT  FORTY 
MEGAUATT  STEAM  GENERATING  PLANT.'  PREPARED  FOR  ASSOCIATED 
UNIVERSITIES,  INC.  UPTON,  Nr.   ENVIRONMENTAL  STUDIES  LAB. 
UNIV.  CF  MONTANA,  MISSOULA,  MT   S9801.   DECEMBER  23,  1974. 


oocccn? 

PROJECT  TITLE: 

METEOROLCGICAL  STUDIES  AT  SITES  FOR  FUTURE  COAL  FIRED 

fOWER  PLANTS 
INVESTIGATORS: 

R.  ELLIOTT 
RESEASCH  FACILITY: 

NORTH  AMERICAN  HEATHER  CONSULTANTS 

SANTA  BARBARA  MUNICIPAL  AIRPORT 

GOLETA,  CA   93017 
PRIMARY  SPONSOR: 

UTAH  POWER  I    LIGHT  CO. 
PRlHARf  FUNDING  AMOUNT: 

1»72    -   67, ceo 

1973    -    U3,00C 

197*  -  59, COO 
TIME  FRAME: 

01  CI  69  -  CONTINUING 
LOCATION  : 

UT   y  Y 

ABSTRACT: 

1HIS  RESEARCH  INCLUDES  SETTING  UP  OF  WEATHER  STATIONS  AND 
CIMER  APPARATUS  TO  COLLECT  METEOROLOGICAL  DATA  AT  FUTURE 
FCHER  PLANT  SITES.  VARIOUS  TRACER  AND  AERIAL  STUDIES  HAVE 
BEEN  CONDUCTED  TO  PREDICT  PARTICULATE,  S02  AND  OTHER  EMIS- 
SION FLOWS. 


OCC0Q138 
PROJECT  TITLE: 

AIR  AND  VEGETATION  MONITORING 
INVESTIGATORS: 

T.  A8EG6 
lESEARCH  FACILITY  : 

UNIV.  OF  UTAH 

UTAH  ENGINEERING  EXPERIMENT  STATION 

SALT  LAKE  CITY,  UT   84110 
PRIMARY  SPONSOR: 

UTAH  POWER  i     LIGHT  CO. 
PBIMART  FUNDING  AMOUNT: 

1972  -  86,CCC 

1973  -  5«,CCC 


1974  -  82, COO 

7 IME  FRAME  : 

CI  CI  69  -  CONTINUING 

LCCAllON  : 
UT   Wf 

ABSTRACT: 

THE  OBJECTIVE  IS  TO  CONTINUE  AIR  AND  VEGETATION  STUDIES  IN 
THE  HUNTINGTON  CANYON  TO  ESTABLISH  PRE -OPERAT lONAL  BACK- 
GROUND CONDITIONS. 


CCCCC139 
PROJECT 

JIM  B 
INVESTIG 

n-  MA 

BESEAf'CH 
UNIV. 
PLANT 
LARAM 

PRinART 
1971 
1972 
1973 
1974 

TIME  FRA 
02  CI 

LOCATION 
Wt 

ABSTRACT 
06JEC 
LIFE 
PRIOR 
POWER 
TEARS 
PLANT 
ATICN 
RESLL 

KEFORTS 
THREE 


TITLE : 

RIDGER  ELECTRIC  THERMAL  PLANT  (  ECOLOGICAL  STUDIES 

ATORS: 

Y;  L.  PAINTER 

FACILITY: 

OF  WYOMING 

SCIENCE  DIVISION;  COLLEGE  OF  AGRICULTURE 
IE,  WY  82070 
FUNDING  AMOUNT: 

-  8,265 

-  8,164 

-  8,534 

-  9,061 
ME: 

72  TC  C2  01  78 


TIVES:  (DTO  INVENTORY  THE  VEGETATION,  SOIL  AND  UILD- 
RESCLRCE  AND  TO  ESTABLISH  NORMS  FOR  A  THREE  YEAR  PERIOD 
TO  OPERATION  OF  THE  FIRST  UNIT  OF  THE  JIM  BRIDGER 
PLANT;  42)  TO  RE-EVALUATE  THESE  RESOURCES  FOR  THREE 
AFTER  INITIAL  OPERATION  OF  THE  JIM  BRIDGER  POWER 
;  OTO  DETERMINE  IF  ANY  CHANGE  BETWEEN  THE  PRE-OPER- 
AL  AND  POST-OPERATIONAL  PERIOD  IS  DIRECTLY  THE 
T  OF  THE  PLANT  OPERATION. 
AND  PUBLICATIONS: 
PROGRESS  REPORTS  TO  DATE. 


0CCCC14C 
PROJECT  TITLE: 

DAVE  JOHNSTON  AMBIENT  AIR  MONITORING 
INVESTIGATORS : 

E.J.  KAFLIN 
RESEARCH  FACILITY: 

YORK  RESEARCH  CORP. 

ONE  RESEARCH  DRIVE 

SIAMFORD,  CT   C6506 
PRIMARY  SPONSOR  : 

PACIFIC  FOkER  •'.  LIGHT  CO. 


1.<  AJUCSPHERIC  AND  B  1  OEh V 1 ROS" E N T AL  STUDIES 


Pf IKABT 
FhOPR 

I  INE  MA 
07  CI 

LCCAIION 
WI 

AeS  TRACT 
Iht  1 
CLALl 
ELECT 
A^ALT 


FUhDlxe  AHOU^T: 
lETART 
HE  : 
72  IC  INDEflMTE 


NTEKT  Of  THIS  HORIt  IS  TO  PROVIDE:  (A)  CONTINUOUS  AIR 
TT  CeSERUATION  OF  THE  REGION  AROUND  DAVE  JOHNSTON  STEAK 
RIC  PLANT;  (B)  PROFESSIONAL  CONSULTING  SERVICES  FOR 
SIS  AND  REPORTING  OF  DATA  COLLECTED. 


0CCCC1 

PtCJEC 
ABA 
WES 
6-4 

INVEST 
G. 

RfSEAR 
U.S 
GIA 

ee> 

GIA 

PIINAR 
U.S 

P' ICAR 
FRC 

I  I"E  F 
CI 

LCCA  II 
Nu 

^  PS"RA 
IhE 
RED 
WES 
Hi  1 
SCl 
SCA 
BUR 
FIE 
GAT 
ELE 
BE 


41 

T  TITLE  : 

lEHENT  OF  POHERPLANT  AIR  POLLUTION  FROM  LIGNITE  AND 

TERN  COALS  -  l-ANAGING  COAL  HASTES  AND  POLLUTANTS,  PROJECT 


E.  A.  SONDREAL 


TORS  : 

GRCNHOVD; 

FACILITT : 

NER6T  RESEARCH  t  DEVELOP"ENT  AOflN. 

FORKS  ENERGY  RESEARCH  LABORATORY 

13,  UNIVERSITY  STATION 

FORKS,  ND   S8201 

PONSCR  : 

NESGT  RESEARCH  S  DEVELOPMENT  AOBIN. 

UNDING  AMOUNT: 

ETARY 

E  : 

72  IC  INDEFINITE 


IGA 

H. 
CH 
.  E 
NO 

8? 
ND 

Y  S 
.  E 

Y  F 
PRI 
(A|i 

CI 
ON  : 

CT  : 

OBJECTIVE  OF  THIS  PROJECT  IS  TO  DEVELOP  TECHNIQUES  FOR 
UCIN6  AIR  POLLUTION  FROf'  THE  COF-BUSTION  OF  LIGMTE  AND 
TERN  COALS.   THE  WET  SCRUBBER  PROJECT  UILL  BE  CONTINUED 
H  SPECIAL  EKPHASIS  PLACED  ON  OPTIKU*  S02  REMOVAL,  SCALING, 
ID  MASTE  DISPOSAL  AND  ECONOMIC  EVALUATION.   BOTH  BENCH- 
LE  yOFK  AND  PILOT  PLANT  STUDIES  HILL  BE  CONDUCTED  AT  THE 
EAU  S  LABORATORY.   THE  BUREAU  HILL  ALSO  PARTICIPATE  IN 
LO  TESTS  UNDERTAKEN  BY  INDUSTRIAL  COOPERATORS.   INVESTI- 
ICN  WILL  BE  CONTINUED  IN  FLY-ASH  COLLECTION  IN  A  PILOT 
CTROSTATIC  PRECIPITATOR.   IN  ADDITION  NO(X)  E^'ISSIONS  HILL 
MEASURED  FROFI  A  PILOT  COMBUSTOR. 


0CCCCU2 

PROJECT  TITLE: 

I»iPLICATIONS  OF  SIMULATED  LEVELS  OF  COAL  OEVELOPWENT 
CN  IHE  ATCCSPHERIC  ENVIRONMENT  AND  PLANT  ECOSYSTEMS  OF 
SELECTED  SITES  IN  THE  NORTHERN  GREAT  PLAINS 

PROJECT  NUMEtR: 
1  t-418-6R 


INVES 
CR 
SO 
NO 
FA 

PROJt 
AR 
RM 
FC 
SO 
RA 

COOPE 
NO 
PL 
SC 
SI 
CC 

P  tlfA 
SU 

u 

ei 

4C 
PRIM* 

17 
TIME 

01 

LOCAI 
ND 

ABS  IR 
Pfc 
Cl 
CN 
D£ 
AS 
51 
Ef 
OB 
FR 
IN 

ri 

LA 
AT 
U 
DE 
Al 
•fc 
AN 
WI 
IN 
DE 
3) 
4) 


TI6AT0RS : 

.  JUANITC  M.  RAMIREZ 

ILS  DEFT. 

RIH  DAKOTA  STATE  UNIV. 

RGO,  ND   531C2 

CT  SUPERVISOR: 

DELL  J.  PJUGSTAD 

-1711 

■EST  RESEARCH  LAB. 

UTH  DAKOTA  SCHOOL  OF  MINES  i    TECH. 

FID  CITY,  SD   577C1 

RATOR/CCOROINATOR : 

RTHERN  GREAT  PLAINS  RESOURCE  PROGRAM;  NORTH  DAKOTA  STATE 

ANNING  DIV.;  HATER  RESOURCES  INSTITUTES  OF  ND,  MT,  HT; 

LTH  DAKOTA  SCHOOL  OF  MINES  i    TECH.,  IAS;  NORTH  DAKOTA 

ATE  HIGHWAY  DEFT.;  BASIN  ELECTRIC  POWER  COMPANY; 

N50LIDATI0N  COAL  CO. 

RY  SPONSOR: 

RFACE  ENVIRONMENT  AND  MINING 

S  GRAND  A VE . 

LLINGS,  MT   591C2 

£-245-4711  «6468 

RY  FUNDING  AMOUNT: 

CCCO 

FRAME : 

30  74  IC  CI  31  77 
ION  : 


ACT: 

CBLEM: 

IMATOL 

ECOST 
VELOPM 

A  DAT 
TING  0 
FLUENT 
JECTI V 
EQUENC 
WERSIO 
TES  IN 
IE  THE 
MCSPME 
CHNIOU 

tekmin 

R  OUAL 
THODS : 
EMOMET 
LL  PRO 
VERSIO 
PIHS, 
SEASO 
RATES 
SFONSE 


KNOhLE 
CGY  OF  L 
STEM  CAU 
ENT  IN  N 
A  BASE  F 
F  COAL  C 

STACKS 
ES:   THE 
Y,  INTEN 
NS  AT  EX 

THE  STA 

PROBABL 
RE  FROM 
ES  OF  CO 
E  THE  EF 
ITY  ON  P 
TOHERS 
ERS  HILL 
VIDE  DAT 
NS  OF  DI 
7  )  D ILRN 
NAL  DIST 

OF  RADI 
S  HILL  B 


DGE  IS  L 
OH-LEVEL 
SED  BY  A 
ORTH  DAK 
OR  DECIS 
OMBUSTIO 
TO  MINIM 
OBJECTI 
SITY  AND 
ISTING  A 
NTON-BEU 
E  DISPER 
VARIOUS 
AL  DEVEL 
FECTS  OF 
LANT  ECO 
INSTRUM 
RECORD 
A  TO  ANA 
f FERENT 
AL  COMME 
BIBUTION 
ATION  IN 
E  MEASUR 


ACKIN 

ATMC 
IR  PO 
OTA. 
lON-M 
N  PLA 
IZE  E 
VES  A 

DURA 
ND  PR 
LAH  A 
SION 
OPERA 
OPMEN 

THE 
SYSTE 
ENTED 
TEMPE 
LTZE 
INTEN 
NCEME 

OF  R 
VERS! 
ED  TH 


G  ABO 
SPHER 
LLUTI 

THIS 
AKING 
NTS, 
NVIRO 
RE  TO 
TION 
OPOSE 
REA  , 
OF  WA 
TIONA 
T  IN 
PR08A 
MS  . 

HITH 
RATUR 
1  )  FR 
SITIE 
NT  T  I 
ADIAT 
ON  DE 
ROUGH 


UT  THE  CHANGES  IN  THE 
IC  CONDITIONS  AND  IMPACT 
ON  PROBLEMS  FROM  COAL 
INFORMATION  IS  NEEDED 
RELATED  TO  LOCATION 
DESIGN  AND  OPERATION  OF 
NMENTAL  DEGRADATION. 
:   1.   CHARACTERIZE  THE 
OF  LOU-LEVEL  RADIATION 
D  COAL  DEVELOPMENT 
NORTH  DAKOTA;  2.   SIMU- 
TER  EFFLUENTS  TO  THE 
L  LEVELS,  AND 
NORTH  DAKOTA;  AND  3. 
ELE  CHANGES  IN 


THERMOMETERS  AND 
E  AND  HIND  PROFILES 
E8UENCY  OF  RADIATION 
S  ,  DURATION  AND 
ME  S  OF  INVEfiSl ONS , 
ION  INVERSION,  AND 
CAY.   ECOSYSTEM 

USE  OF  PERMANENT  PLOTS 


1  .«     AIP^CSPMERIC     AND    B  I  OE  N  V  I  RONKEN  T»  L     STUDIES 


71 


ESTABLISHEC  IN  NATIVE  "IXED-6RASS  PRAIRIE.  NATIXE 
HOODLANCS  AND  ASSOCIATED  AfiUATIC  PLANT  COMMUNITIES. 
FLCRISTIC  CCHFOSITION.  FRESUENCT,  BASAL  AREA. 
FRCDUCTIVITY  AND  SUCCESSIONAL  TRENDS  klLL  BE  DETERMINED. 
C.EENHOUSE  AND  6R0WTH  CHAMBER  EXPERIMENTS  yiLL  BE 
PERFORMED  TO  DETERMINE  EFFECTS  OF  AIR  POLLUTANTS. 
REPORTS  AND  PUBLICATIONS: 

VCfcK  PLAh:   JUNE  1A,  197^ 

PSCtRESS   fAY  1575  AND  1976.   FINAL:   JANUARY  1977. 


OCCCC 

PRCJE 
TH 
PO 

PRCJE 
16 

IN»ES 

et 

PBOJE 
HC 
fO 

so 

RA 

CCOPE 
SO 
KA 

PRIMA 
SU 
U 
61 
40 

P6IMA 
12 

SECCN 
57 

I  IRE 
01 

LCCAI 
ib 

ABSIR 
FS 
«I 
►  A 
FL 
Cb 

A  n 
LE 
■"h 
ME 
Al 
IN 

rc 


U3 

CT  TIT 
E  BLAC 
LLUTAN 
CT  NUM 
-419-C 
1I6AT0 
YANT  L 
CT  SUP 
■  ARD  K 
(EST  R 
LTH  DA 
FID  CI 
RATCR/ 
UTH  DA 
IIONAL 
RY  SPO 
RFACE 
5  GRAN 
LLINGS 
t-245- 
R  Y  FUN 
,Ht 
DARY  F 
6S 

FRAME : 
CI  7* 
ION  : 

ACT  : 
CELEM: 
(BORNE 
1  BE  I 
AN  DEV 
JECTIV 
EA)  EF 
WELS  0 
£  BLAC 
ThODS: 
13  ST 
lERVAL 
WER  PL 


LE: 

It  MILLS  AS  A  GREEN  ARE*  SINK  FOR  ATMOSPHERIC 

TS 

EER: 

A 

RS  : 

.  DAVIS,  6E0PHYSICIST 

ERVISOR : 

.  ORR,  HYDROLOeiST 

ESEARCH  LAB. 

KOTA  SCHOOL  OF  MINES  t  TECH. 

TT,  SO   57701 

COORDINATOR  : 

KOTA  SCHOOL  OF  MINES  t  TECH.;  BLACK  HILLS 

FOREST 
NSOR  : 

ENVIRONMENT  AND  MINING 
D  AVE. 
,  MT   5910J 
6711  A6468 
DING  AMOUNT: 

INDING  AMOUNTS: 


TO  M     3C  75 


tiHAT  ARE  BASE  LEVELS  AND  POTENTIAL  EFFECTS  OF 
PARTICULATES  IN  AND  AROUND  THE  BLACK  HILLS  THAT 
NFLUENCEO  BY  STACK  EFFLUENTS  FROM  PLANNED  POyER 
ELCPMENTS  IN  UPkIND  AREAS  OF  NORTHEAST  yY0«IN6. 
ES:   DETERMINE  THE  FILTERING  AND  REMOVAL   GREEN 
FECT  OF  THE  BLACK  HILLS;  AND  ESTABLISH  BASE 
F  AIRBORNE  PARTICULATES  IN  DIFFERENT  PARTS  OF 
K  HILLS. 

OBTAIN  CLIMATIC  DATA  AND  SMALL  PARTICLE  COUNTS 
'TICNS  IN  AND  AROUND  THE  BLACK  HILLS  AT  ThC-UEEK 
S.   SAMPLING  OF  STACK  EFFLUENTS  NEAR  EXISTING 
•NTS  A\D  ANALYSIS  OF  PARTICLE  SIZE  AND 


COMPOSITION. 

SIATISTICAL  ANALYSIS:   TIME  TRENDS  AND  AVERAGES. 
REPORTS  AND  PUBLICATIONS: 

e.  L.  DAVIS  ET  AL.   THE  BLACK  HILLS  AS  A  GREEN  AREA   SINK 

FOR  ATMOSPHERIC  POLLUTANTS  (FIRST  ANNUAL  REPORT).   REPORT 

75-8,  INSTITUTE  Of  ATMOSPHERIC  SCIENCES,  SOUTH  DAKOTA  SCHOOL 

CF  MINES  AND  TECH.,  RAPID  CITY,  SD.   MAY  1975. 


0CCCC1*« 
PROJECT  TITLE: 

PRESENT  CONDITIONS  OF  THE  A8UATIC  BIOTA  AND 

AEIOTA  CF  THE  LITTLE  PO«DER  RIVER  IN  THE  THUNDER  BASIN 

NATIONAL  GRASSLAND,  WYOMING. 
PROJECT  NUMBER: 

CCOP  AGREEMENT  1 6-41 6-CA-RyU-FS -RM-1 703 

JI6ATCRS: 

WESCHE;  ROBERT  D.  KERR 


INVES 
Th 
WA 
UN 
LA 

PRCJE 
JC 
FO 
UN 
LA 

COCPE 
ME 

PSIMA 
SU 

u 

BI 

40 

PSIPI- 

ec 

TIME 
06 

LCCAI 
hi 

APSTR 
P 


CMAS  A. 

TER  RESOURCES  RESEARCH  INSTITUTE 

IVERSITY  OF  UYOMING 

RAMIE,  kY   c20C6 

CT  SUPERVISOR: 

HN  F.  1NILENIUS 

kEST  RESEARCH  LAB. 

IVERSITY  STATION  BOX  3313 

RAMIE,  NY   62CC6 

RATOR/COORDINATOR: 

DICINE  BOU  NATIONAL  F ORE S T ( THUNDE R  BASIN  NATL  GRASSLAND) 

RY  SPONSOR: 

RFACE  ENVIRONMENT  AND  MINING 

i    GRAND  AVE. 

LLINGS,  MT   59102 

6-245-6711  «6468 

RY  FUNDING  AMOUNT: 

cc 

FRAME : 

CI  74  TC  Ci  28  75 
ion: 


ACT: 

ROBLEM:   INCREASING  STATE,  REGIONAL,  AND  NATIONAL 
INTEREST  IS  PRESENTLY  BEING  SHOWN  IN  THE  DEVELOPMENT  OF 
THE  CCAL  DEPOSITS  UNDERLYING  THE  POWDER  RIVER  BASIN  OF 
WYOMING.   A  PORTION  OF  THESE  DEPOSITS  IS  ON  THE 
THUNDER  BASIN  NATIONAL  GRASSLAND.   AT  PRESENT,  LAND  USE 
IN  THIS  AREA  IS  PRIMARILY  UPON  GRASSLAND  AGRICULTURE. 
IN  THE  FUTURE,  SUCH  USE  MAY  CHANGE  AS  RESOURCE 
DEVELOPMENT  INCREASES  THROUGH  SURFACE  MINING.   AS  LAND 
ISE  Ct-ANGES,  SO  WILL  THE  AQUATIC  ENVIRONMENT  OF  THE 
AREA.   IT  IS  NECESSARY  TC  INVENTORY  THE  PRESENTLY 
EXISTING  AQUATIC  CONDITIONS  AND  TO  MONITOR  THE  CHANGES 
MHICH  OCCLR  AS  COAL  DEVELOPMENT  PROCEEDS  SO  THAT 
SUITAELE  EASELINE  DATA  WILL  dE  AVAILABLE  TO  BETTER 


1  .«  AIBCSPMERIC  »N0  BIOESVIRONHENTAL  STUDIES 


72 


EV 

«L 
Ct  JE 
IM 
CH 
OH 
IH 
HT 

m 

Ll 
S* 

Sfi 
RE 
WI 
IH 
AB 
«T 
LO 
f  1 
AN 
SP 
'I 
Al 
IH 
CO 
CL 
SO 

^« 
Jl 

3A 

OE 

DI 

iC 

CE 

S  lAT 

CO 

Rt  PO 

AG 

Rl FCRTS 

I  .  A. 

ASD  A 

NA  110 

Bt  SEA 


ALLAT 
lERhA 
CTI  VE 
E  NAT 
ENISI 
ICH  F 
UNOER 
OHIhC 
NINE 
ODS  : 
ITLE 
KPLIN 
UARE 
LAT  IV 
LL  (f. 
E  f»L 
U  N  0  A  N 

THE 
WEST 
SH  FO 
D/OS 
ECIES 
LL  EE 

THE 
RUST 
NDIII 
ASSIF 
RFACE 
TER; 
TE  R  6 
THI  h 
■  PLES 
TERPI 
SSOLV 
LID?; 
lALS; 
ISTIC 
NJUNC 
RTS  : 
»EE»E 
AND  P 

VESC 
BIOTA 
NAL  G 
RCH  1 


£  THE 
TIVES 

5  :  T 
IW£  B 
RT  OF 
LOUS 

BASI 
,  AND 
CEVEL 

SAUP 
POhCE 

6  lilL 
SAHPL 
E  ABU 

COND 
I  Cf 
CE  OF 
UN  IVE 
TAXON 
PULAT 
SE  IM 

PRES 

STLD 
SOURC 
hlLL 
ONS  R 
ICATI 

MATE 
STORE 
UALIT 
THE  T 

KILL 
NATIO 
FD  OX 

CHLO 

CATI 
AL  AN 
TION 

PROG 
NT  . 
U8LIC 
HE,  R 

OF  T 
RASSL 
NST 


POST-OEVELOPHENT  REHABILITATION 


HE  OBJEC 
ENTHIC  F 

THAI  PO 
THROUGH 
K  NATION 

IS  OOUN 
OPHENTS. 
LING  STA 
R  RIVER 
L  BE  CON 
ER  AND/0 
NOANCE  0 
UCTED  Dt 
1';74  TO 

ORGANIS 
RSITT  OF 
OHIC  6R0 
IONS  MIL 
NG  IN  TH 
ENT  AND 
lEO  TO  D 
ES  AND  I 
BE  TO  PR 
ECORDED 
ONS  OF  U 
R;  GROUN 
D  y  A  T  E  R  ; 
Y  MONITO 
HUNDEP  B 

eE  COLL 
NS  HADE 
TGEN;  SP 
RIDES;  S 
ON-AMON 
ALYSES  : 
yiTH  DUN 
RESS  REP 
FINAL  RE 
ATIONS: 
.  D.    KER 
HE  LITTL 
AND.   UN 

LARAHIE 


TIVE  OF  THIS  STUDT  IS  TO  INVENTORY 
AUNA,  FISH  POPULATIONS,  AND  MATER 
RTION  OF  THE  LITTLE  POyDER  RIVER 
THE  SPRING  CREEK  UNIT  OF  THE 
AL  GRASSLAND  IN  CAMPBELL  COUNTY, 
STREAK  FROH  SEVERAL  PROPOSED  COAL 


T  IONS 
AT  TH 
OUCTE 
RECK 
F  INV 
R  ING 
DETER 
KS. 

yYOM 
UP  PO 
L  BE 
E  sun 
THEIR 
ETERK 
N  THE 
OVIDE 
FOR  G 
ATER 
D  MAT 

SEEP 
RING 
ASIN 
ECTEO 
FOR  T 
ECIFI 
ULFAT 

BALA 

CHAN 
CAN'S 
ORIS 
PORT 


HAVE 
REE  L 
D  BY 
MAN  D 
ERTEB 
THE  S 
MINE 
ALL  S 
ING  A 
SSIBL 
SAIiPL 
MER  A 

RELA 
INE  P 

RIVE 

A  yA 
ROUND 
IN  TH 
ER;  N 
S  AND 
SIATI 
NATIO 

AT  f" 
HE  FO 
C  CON 
ES;  S 
NCE  . 
GE  IN 

NEy 
NOT  R 
DUE  f 


BEEN 
OCAT 
MEANS 
REDGE 
RATES 
PRING 
SEASO 
AMPLE 
ND  ID 
E,  US 
EO  BY 
ND  FA 
TIVE 
RESEN 
R  PRO 
TER  I 

AND 
E  ARE 
ATURA 

SINK 
ONS  M 
NAL  6 
ONTHL 
LLOMl 
DUCTA 
ODIUM 


esta 

ONS. 

OF  A 

TO  D 

PRES 

THE 

NAL  C 

S  MIL 

ENTIF 

NG  A 

ELEC 

LL  TO 

A8UND 

T  MAT 

PER  . 

NVENT 

SURFA 

A  MIL 

L  RUN 

S  .    A 

ILL  B 

RASSL 

Y  INT 

NG  PA 

NCE  ; 

BOR 


6L1SH 

BOTT 

SURB 

ETERM 

ENT. 

SUMH 
HANGE 
L  BE 
lED  T 
VAILA 
TROFl 
DETE 
ANCE. 
ER  au 

THE 
ORY  M 
CE  SO 
L  INC 
OFF; 

NETM 
E  EST 
AND  e 
ERVAL 
RAMET 
TOTAL 
ON;  H 


ED  ON 
on  FA 
ER  FO 
INE  T 

SAMP 
ER, 
S  IN 
ANALT 
0  THE 
BLf  K 
SHING 
RMINE 
MAT 
ALITY 
INIT 
ITH  B 
URCES 
LUDE  : 
PRODU 
ORK  0 
ABLIS 
OUNDA 
S.  MI 
ERS: 

DISS 
EAVY 


THE 
UN  A 
OT- 
HE 

LING 
ND 
THE 
2E0 

EYS. 

THE 
ER 

BOTH 
AL 
ASE 


CED 
F 

HED 

RIES. 

TH 

OLVED 


eiOTIC  ORGANISMS 
MULTIPLE  RANGE  TEST. 
EQUIRED  UNDER  COOPERATIVE 
EBRUARY  28,  1975. 


R,  D.  BALDRIDGE.   ACUATIC  BIOTIC 
E  POMDER  RIVER  IN  THUNDER  BASIN 
IV.  OF  MT0MIN6,  MATER  RESOURCES 
,  MY,  FEB.  1975 . 


DI 
GE 
SI 

ei 

7C 
PRIf  A 
OL 
D( 
FR 

ei 

4C 
PRIMA 

1C 
FY 
Ft 

line 

C6 
LCCAI 

Nt 
ABSIR 
IH 
EL 
IN 
GO 
FU 
CB 
Tl 
CH 
SO 
OF 
FI 
EN 
LP 
OF 
•  A 
HA 
CN 
CO 
VI 
UH 

( j 

ME 
MA 
VI 
IN 

CO 


VISION 
NE  A  . 
ATE  CA 
SI-ARCK 
1-224- 
RY  SPO 
D  'ESI 
.  KENN 
ATT  BU 
LLINGS 
£-245- 
RY  FUN 
CCCO 

76  - 

77  - 
FRAME: 

25  75 
ION  : 

ACT: 
£  PROJ 
EMENTS 
FORMAT 
ING  PR 
TURE  M 
JECTIV 
ONS  :  ( 
EMICAL 
US; 

IRACE 
RED  PO 
ISSION 

OF  TR 
MtNT  0 
SIES  F 
JOR  RE 

THE  e 
NVERSl 
FCNMEN 
ICH  CO 
)  anAT 
MAL  P 
HON  B 
RONNEN 
DICATO 
NVERSl 


OF 
CHRl 
FI  TO 
,  ND 
2374 
NSOR 

REG 
ETH 
ILDI 
,  "T 
6711 
DING 


ENVIRONMENTAL  ENGINEERING 
SIIANSON,  DIRECTOR 
L  BUILDING 
585C5 


ICNAL  COMMISSION 
A,  BLACKBURN 
NC,  SUITE  3C6A 
59101 

X6665 

AMOUNT  : 


55,CCC 
45,CCC 


TO  C6  3C  77 


ECT  .ILL 
EMISSIO 
ION  DERI 
CJECTS  S 
ILL  BE  U 
ES  AND  A 
1)  TO  DE 
S  IN  COA 
(3 )T0  DE 
ELEMENT 
MER  PLAN 
S  OF  TRA 
ACE  ELEM 
F  SPECIA 
SO"  ENER 
SEARCH  e 
LESTICN 
CN?  (2) 
TAL  REGU 
SSTITUTE 
INFOhMA 
CLICIES 
E  UTILIZ 
TAL  REGU 
RS  FOR  L 
CN  FACIL 


EXAM 
NS  FR 
VED  F 
CHEDU 
TILIZ 
DDRES 
TERMI 

L;   < 

TERMI 
S  IN 
IS;  ( 
CE  EL 
ENTS; 
L  IZED 
GY  CO 
UESTI 
OF  TR 
MHAT 
LATIO 
A  PO 
TION 
MiTHI 
ED? 
LATOR 
ONG-T 

HIES 


INE  T 
OM  EN 
ROM  T 
LED  F 
ED  TO 
S  THE 
NE  PO 
2)10 
NE  TH 
THE  S 
4)10 
EMENT 
(5) 
COM 
NVERS 
ONS  : 
ACE  E 
ARE  T 
NS  FO 
TENTI 
IS  US 
N  THE 
<4)  M 
Y  AGE 
ERM  M 


HE  FC 
ERGY 
HISS 
OR  CO 
ACHI 
FOLL 
TENTI 
DETER 
E  RAT 
OIL  R 
DETER 
S,  PR 
TO  EX 
flOL  P 
ION  F 
(1  )MH 
LEMEN 
HE  RE 
R  CON 
AL  SO 
EFUL 

RE6I 
HAT  I 
NCIES 
ONITC 


OD  CHAIN 
CONVERSI 
TUDY  AS 
MPLETION 
EVE  THE 
OMING  MA 
AL  PROBL 
MINE  THE 
E  AND  CO 
ESERVOIR 
MINE ,  VI 
OJECTED 
AMINE  TH 
flCCEDURE 
ACILITIE 
AT  IS  TH 
I  EMISSI 
ASONABLE 
TROLLING 
IL  CONTA 
IN  DETER 
ON  AND  H 
S  THE  FE 
USING  S 
RING  OF 


ASPECT  0 
ON  FACILl 
MELL  AS  R 

IN  THE  N 
F0LL0M1N6 
JOR  RESEA 
EM  TRACE 

CHEMICAL 
NCENTRATl 

FROM  e«I 
A  MODELIN 
SOIL  RESE 
E  NEED  FO 
S  FOR  TRA 
S  . 

E  PROPER 
ONS  FROM 

AND  EFFE 

THOSE  TR 
MINATION 
MINING  EN 
OM  CAN  TH 
ASIBILITY 
OIL  AND  V 
EMISSIONS 


F  TRACE 
TIES.   THE 
ELATED  ON- 
EAR 

PROJECT 
RCH  auts- 
ELEMENT 

PROFILE  OF 
ON  BUILDUP 
STING  COAL 
G  OF  AIR 
RVCIR  BUILD- 
R  DEVEL- 
CE  ELEMENT 

PERSPECTIVE 
ENERGY 
CTIVE  EN- 
ACE  ELEMENTS 
PROBLEM  ? 
VIRON- 
IS  INFOR- 

OF  EN- 
EGETATION 

FROM  ENERGY 


3 


0CCCG145 

PRC JtCT  TITLE  : 

IRACE  ELEMENT  EFFECTS  OF  ENERGY  CONVERSION  FACILITIES 
PHOJECI  NUMBER: 

1C57C168 
PRCJECI  SUPERVISOR: 

NCBIM  DAKOTA  STATE  OEPT.  OF  HEALTH 


C0CC0U6 

PUCJECI  TITLE : 

A  STUD1  CF  POMER  PLANT  PLUMES  TO  DETERMINE  THtIR  COM- 
POSITION, TRANSPORT  AND  DISPERSION  AND  EVALUATE  THE  POTEN- 
TIAL FOR  POSSIBLE  MODIFICATION  OF  MEAIHER  ON  1Ht  MESOSCALE. 


1.4  AIK05PMESIC  AM!  B  1  OE  N  VI  RONMEN  TAL  STUDIES 


73 


INVES11 
JOHN 

P«0 JECT 
UhlV 
OB 

UNIV 
LARA 
3  07- 

PRIHART 
OLD 
DR 

FRAT 
BILL 

«0d- 
PfilHAR  t 

75. C 
IINE  F6 

ai  0 

LCCAHO 

m 

AeSIRAC 
OBJE 
SION 
STAB 
IHES 
IICA 
IhE 
PMTS 
WEAT 
TKEI 
FLAN 
IN  I 
OBSE 
OAKO 
QUES 
POIE 
IhE 
DITI 
II  e 
HC> 


6AT0R 
D.  I> 
SUPE 
ERSIT 
D.  L  . 
ERSIT 
MIE, 
766- 

SPON 
■  EST 
KENNE 
T  BUI 
INGS, 
2«5-6 
FUND 
00 

AME  : 
1  75 
N: 

ND   h 
T: 

CTIVE 
OF  P 
ILITT 
E  OBS 
L  TRA 
POSSl 
ICS  P 
HER  C 
R  ENV 
T  IN 
HE  5C 
RVED 
TA. 
TICNS 
NTIAL 
OPERA 
ONS  « 
E?  C 
CAN  C 


•RVIT2;  U.  A.  COOPER;  D.  L.  VEAL 

RVISOR: 

r  OF  WTOHING,  DEPT.  OF  ATMOSPHERIC  SCIENCE 

VEAL 
»  STATION,  BOX  3038 
kY   62071 
245 
SOR  : 

REGIONAL  COMMISSION 
TH  A.  BLACKBURN 
LOING,  SUITE  306A 

MT   59101 
711 
ING  AMOUNT: 


10  11  30  76 


S  :  A. 

LUMES 
bIN 
ERVAT 
NSPOR 
BILIT 
ROPER 
N  THE 
I  RONM 
THE  ¥ 
0-100 
IN  EA 
THE  « 
WITH 
FOR 
HON 
OULD 
If 
OUNTE 


OBSER 

FROM 
D  SHEA 
IONS  C 
T  AND 
lES  OF 
TIES  A 

MESOS 
ENT  FR 
INTER  . 
C  MW  S 
CH  OF 
ESEARC 

THE  M 
SIGNIF 
OF  POM 
THIS  M 
THERE 
R-MEAS 


VE  THE 
LARGE 
R  AND 
ONSTRU 
DISPER 
SENSI 
ND  RAD 
CALE. 
OM  THR 

ONE 
I2E  CL 
THE  ST 
H  SHAL 
EASURE 
ICANT 
ER  PLA 
ODIFIC 
IS  A  P 
URES  e 


COMPOS 
POWER  P 
TOPOGRA 
CT  MODE 
SION  OF 
BLE  HEA 
lATION 

OBSERV 
£E  POME 
COAL-f I 
ASS  NOM 
ATES  OF 
L  ADDRE 
MENTS  0 
WEATHER 
NTS?  B 
ATION  0 
OTENTIA 
E  TAKEN 


ITION 
LANTS 
PHIC 
LS  OF 

THE 
T,  LA 
PROPE 
ATION 
R  PLA 
RED  E 

OPER 

UYOM 
SS  TH 
BTAIN 

MODI 
.  IF 
CCUR, 
L  FOR 

TO  M 


TRAN 

UNDER 

CONDIT 

THE  H 

PLUMES 

TENT  H 

RTIES 

S  OF  T 

NTS  FO 

LECTRI 

ATING 

ING,  M 

E  POLL 

ED  :   A 

FICATI 

SO,  UN 

AND  H 

yEATH 

INIMIZ 


SPORT 

A  VAR 
IONS  . 
ORIZON 
.   C  . 
EAT,  C 
MODIFY 
HE  PLU 
R  ONE 
CAL  PO 
UILL  B 

ontana 

OmING 
.1ST 
ON  RES 
DER  UH 
Ok  SER 
ER  MOD 
E  ITS 


AND  D 
lETT 

B. 
TAL  A 
DETER 
LOUD 
ING  T 
MES  A 
WEEK 
HER  P 
E 

AND 
MAJOR 
HERE 
ULTIN 
AT  CO 
lOUS 
IFICA 
EFf  EC 


ISPER- 
OF 

FROM 
ND  VER- 
KINE 
MICRO- 
HE 
ND 
PER 
LANT 

NORTH 


WOULD 
TION, 
TS? 


OCC00U7 
PROJECT  TITLE  : 

EFFECTS  CF  AIR  POLLUTION  ON  NATIVE  PLANTS  AND  CROPS  OF 

WYOMING 
PROJECT  NUMBER: 

WYO.  123-76 
INVESTIGATORS  : 

GEORGE  H.  BRIDGMON; 
PROJECT  SUPERVISOR: 

GECAGE  H.  BRIDGMON 

LMV.  OF  WYOMING 


ROBERT  L.  LANG 


P. 
LA 
30 

P  t  INA 
UN 
P. 
LA 
30 

PS  IMA 
FY 

T  :me 
0/ 

LCCAI 
W  I 

ABSIR 
MA 
TH 
PL 
PL 
CF 
NA 
IH 
ft 
AR 
SC 
S£ 
ik 
0 

su 

TH 
PL 
SY 
NA 
IS 
AM 
TU 
SE 
IN 
TI 
SP 
FO 
SC 
WI 
«E 
WI 
RE 
PO 
SI 
Tl 
Fu 
CR 
PL 
IN 


0. 

RAM 

7-7 

R  V 

IVE 

0. 

RAM 

7 

RY 

76 
FliA 

CI 
ION 


BOX 
IE. 
66- 
SPO 
RSI 
BOX 
IE, 
66- 
FUN 

HE  : 
75 


335 

WY 

22«8 
NSOR 
TY  0 

335 

WY 
31D3 
DING 
8161 


A,  UNIVERSITY  STATION 
62071 


F  WYOMING,  PLANT  SCIENCE  DIVISION 
A,  UNIVERSITY  STATION 
82071 

AMOUNT : 


TC  C6  3C  80 


ACT  : 
NY  PE 
E  ARE 
ANTS 
ANTS 
TEN  N 
RY  RE 
AT  TH 
SISTA 
EAS  0 
I    AND 
VERE 
EATER 
HER  N 
SCEPT 
I     VAR 
AINS 
PPTOM 
TIVE 

ANTI 
CUNG 
RE  ,  R 
LECT 
JURY 
CN  DA 
ECIES 
R  VAR 

OR 
LL  BE 
SPONS 
IL  BE 
CORDS 
LLUTA 
AGE  , 
CN  Of 
riGAT 
CF  PL 
ANTS 
DICAT 


OFLE 
AS  SU 
THI 
ARE  N 
EAR  S 
SEARC 
£  NAT 
NT  TO 
F  WYO 

OTHE 
THAN 

RAIN 
ATIVE 
IBILI 
lATIO 
CCNDI 
S  CF 
PLANT 
CIPAT 
OF  DA 
ELATI 
INDIC 
IN  AR 
MAGE. 

WILL 
ICUS 
OTHER 

DETE 
E-TIM 

MADE 

WILL 
NTS, 
TEMPE 

PLAN 
ICN  w 
ANTS 
TC  DE 
OR  PL 


IN  WY 
RROUN 
S  MAY 
OW  OP 
TRIPP 
H,  UN 
IVE  V 

S02 
MING 
R  OXI 
NECES 
FALL 

AND 
TY  TO 
N  THA 
TIONS 
S02  A 
S  Of 
ED. 
MAGE 
VE  HU 
ATOR 
EAS  0 
APP 

BE  M 
PERIO 

POLL 
RMINE 
E  AND 

OF  T 

BE  K 
TIME 
RATUR 
TS  AN 
ILL  e 
INCLU 
TERMI 
ANTS 


OMING 
DING  T 

CR  MA 
ERATIN 
ABLE  C 
DER  TH 
EGETAT 
INJURY 
SHOULD 
DANTS 
SARY. 
AND  HU 
CROP  P 

S02  A 
T  EXIS 

OF  WY 
ND  OTH 
WYOMIN 
TO  APP 
TO  PLA 
MIDITY 
PLANTS 
F  THE 
ROACH  : 
ADE  IN 
DS  OF 
UTANTS 
D  AfTE 

RECOV 
HE  VEG 
EPT  ON 
OF  EXP 
E  ,  HUM 
D  TYPE 
E  MADE 
DING  I 
NE  MOS 
IN  THE 


ARE  C 
HE  LA 
Y  NOT 
6  AND 
OAL  A 
E  WYO 
ION  I 
.   FU 

DETE 
AND  P 

OTHE 
MIOIT 
LANTS 
ND  OT 
TS  BE 
0M1N6 
ER  PO 
G  AND 
RAISE 
NTS  B 
,  PRE 

THAT 

STATE 

FUM 

BOTH 
TIMES 
.  A 
R  FUM 
ERY-T 
ETATI 

CONC 
OSURE 
IDITY 
S  OF 

ON  B 
NTROD 
T  SUS 

AREA 


ONCER 

RGE  C 

BE  J 

MANY 

ND  WA 

69 
N  SOU 
RTHER 
RMINE 
ARTIC 
R  ARE 

Y  AND 
BUT 

HER  P 

TWEEN 

TO 

LLUTA 

IN  A 

f  ACT 

Y  FUM 
SENCE 

SHOW 

AS  V 

IGATI 

CLOS 

AT  V 

READI 

IGATI 

IME  . 

ON  AN 

ENTRA 

SPE 

,  AVA 

DAMAG 

OTH  N 

UCED 

CEPTI 


NED  A 

OAL-f 

USTIf 

MORE 

TER  R 

0072 

THWES 

STUD 

If  P 

ULATE 

AS  IN 

A  GR 

LITTL 

OLLUT 

DESE 

DETE 

NTS  0 

REAS 

ORS  W 

IGATI 

Of  M 

MORE 

ISUAL 

ON  OF 

ED  AN 

ARYIN 

NGS  0 

ON  TO 

B.  P 

D  DAM 

TIONS 

CIES 

ILABL 

E  CAU 

ATIVE 

VEGET 

BLE  A 


BOUT  AIR  P 
IRED  POWER 
TABLE.   GE 

ARE  UNDER 
ESOURCES. 
PROJECT.  I 
T  WYOMING 
lES  IN  THI 
OLLUTION  S 
S  ARE  MORE 

WYOMING  H 
EATER  VARI 
E  IS  KNOWN 
ANT  INJURI 
RT.  MOUNTA 
RMINE  ACUT 
N  VARIOUS 
WHERE  SUCH 
HICH  INFLU 
ON,  I  .  E. 
OISTURE.  E 

SUSCEPTIB 

INDICATOR 

MANY  PLAN 
D  OPEN  TOP 
G  MEASURED 
N  SYMPTOMS 

DETERMINE 
HOTOGRAPHI 
AGE  AFTER 

OR  AMOUNT 
Of  PLANTS, 
E  MOISTURE 
SEO  (SYMPT 

SPECIES  A 
ABLES  AND 
NO  THUS  TH 


OLLUT 
GENE 

NERAT 

CONS 

PREL 

NOICA 

IS  VE 

S  AND 

TANDA 

OR  L 

AVE  S 

ATION 

AS  T 

ES  UN 

IN  AN 

E  INJ 

CROP 

POLL 
ENCE 
TEMPE 
TC 
ILITY 
S  Of 
T 
CHAM 
RATE 
OF  I 
DOSE 
C  REC 
EXPOS 
S  OF 

GROW 
,  CON 
OMS)  . 
ND  MA 
ORNAH 
E  BES 


ION  IN 

RATING 

ING 

TRUCTION , 

IMI- 

TES 

«T 

OTHER 
ROS  OF 
ESS 
LIGHTLY 

IN 
0  THEIR 
DER 
D 

URY 
AND 
UTION 
THE 
RA- 
TO 

TO 
POLLU- 

BERS 
S  OF 
NJURY 

ORDS 
URE. 
GAS  OR 
TH 

DI- 

NY 

ENTAL 

T 


PAGE  NO   74 


1.<  AIMCSPHERIC  AND  B lOENV I RONMENT AL  STUDIES 


0CCCCU8 
PPCJECT  TITLE  : 

htSBAGE  STRUCTURE,  PRODUCTION  AND  PHENOLOGY  BONlTORlNt 
I KVESIIGATOBS : 

h.  6.  fI!SE»;  JERRY  COX 
PROJECT  SUPERVISOR: 

B.  6.  f  ISSER 

UNIV.  OF  hYOMING 

P.O.  BOX  3354,  UNIVERSITY  STATION 

LARAKIE,  kT   c207T 

3D?-766-;i3C 

PRIMAR  Y  SPONSOR : 

AUANTIC  RICHflELD  CO. 

CON  HCSPARRAN 

IbCC  SECLRITT  LIFE  BUILDING,  1616  GLENARM 

DENVER,  CO   iC2C2 

5C3-2t6-37*1 

PMNARY  FUNDING  AMOUNT: 
1975  -  27,3CC 

IIXE  FRAME: 

07  CI  74  10  U  31  77 

LCCA1I0N: 
U  I 

APSTRACT : 

1.  TO  RECORD  VEGETATION  STRUCTURE  AND  HERBAGE  PRODUCTION 
DATA  kllHIN  EACH  OF  1C  VEGETATION  TYPE  AREAS  (22  CLUSTER 
ICCAIIONS).   :.  TO  ESTABLISH  BASE  LINE  PARAMETERS  OF  VEGE- 
TATION STRUCTURE  AND  HERBAGE  PRODUCTION  FOR  EACH  OF  THE  10 
»EGET»TICN  TYPE  AREAS.   3.  TO  DEVELOP  STATISTICAL  DESIGNS 
FCR  EVALUATION  OF  VEGETATION  DATA. 
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ABSTRACT: 

AN  INVESTIGATION  OF  METHODS  OF  EVALUATING  WILDLIFE 
HABITAT  AND  POPULATIONS  IN  AN  AREA  OF  COAL  DEVELOP- 
MENT IN  SOUTHEASTERN  MONTANA. 
THE  FOUR  SEGMENTS  ARE  STUDIES  OF: 

1.  PREDATOR  POPULATIONS  IN  RELATIONSHIP  TO  PREY 
ABUNDANCE. 

2.  UNGULATE  MOVEMENTS,  HABITAT  USE,  AND  BEHAVIOR 
RESPONSE  TO  COAL  MINING. 

3.  SEASONAL  HABITAT  REQUIREMENTS  OF  SHARPTAIL  AND 
SAGE  GROUSE. 

4.  DISTRIBUTION  AND  ABUNDANCE  OF  NONGAME  BIRDS  AS 
RELATED  TO  HABITAT  TYPE. 
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ABSTRACT: 

DEVELOP  BASELINE  INFORMATION  AND  METHODOLOGIES  TO 
ASSESS  REGIONAL  IMPACTS  OF  COAL  PROCESSING.   THIS 
STUDY,  CONDUCTED  IN  WYOMING,  MONTANA,  AND  SOUTH 
DAKOTA,  WILL  DEVELOP  A  SIMULATION  MODEL  OP  WILD- 
LIFE AND  ENERGY  DYNAMICS  OF  A  SHORT  PRAIRIE  ECO- 
SYSTEM. 
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TIME  FRAME: 

07  01  75  TO  06  30  79 

LOCATION : 
MT 

ABSTRACT : 

TO  CALCULATE  NONGAME  BREEDING  BIRD  DENSITIES  ON  AT 
LEAST  SEVEN  HABITAT  TYPES  IN  SOUTHEASTERN  MONTANA. 
TO  DETERMINE  NONGAME  BREEDING  BIRD  DENSITIES  ON 
RECLAIMED  SPOIL  LANDS.   TO  DEVELOP  RAPID  METHODS  OF 
DETERMINING  BREEDING  BIRD  DENSITIES  IN  THESE  HABITATS. 
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\BSTRACT : 

THE  PURPOSE  OF  THIS  WORK  IS  TO  EVALUATE  THE  LIKELI- 
HOOD OF  USING  THE  NATURAL  DISPERSION  PROPERTY  OF  THE 
ATMOSPHERE  FOR  REDUCING  AIR  POLLUTION  FROM  POWER 
PLANTS.   SPECIFICALLY,  THE  TIME  VARIABILITY  OF  DIS- 
PERSION WILL  BE  MEASURED  IN  ORDER  TO  DESIGN  A  PROGRAM 
OF  FUEL  SWITCHING  (HIGH  TO  LOW  SULFUR  COAL)  AND 
MINIMUM  USE  OF  CONTROL  DEVICES.   BY  IMPLEMENTING  SUCH 
A  PROGRAM,  MONEY  CAN  BE  SAVED  THROUGH  LESS  FREQUENT 
OPERATION  OF  POLLUTION  CONTROL  DEVICES.  AND  VALUABEL 
LOW-SULFUR  COAL  CAN  BE  USED  SPARINGLY.   THE  WORK 
WILL  CENTER  AROUND  A  POWER  PLANT  SITE  AT  COLSTRIP, 
MONTANA.   THIS  IS  AN  AREA  UNDERGOING  CONSIDERABLE 
EXPANSION  IN  MINING  AND  POWER  GENERATION  ACTIVITY. 
THE  PROJECT  WILL  ENTAIL: 

1.  REFINING  EXISTING  MATHEMATICAL  TECHNIQUES  FOR 
MEASURING  DISPERSION  VARIABILITY; 

2.  GATHERING  EXISTING  METEOROLOGICAL  DATA; 

3.  ANALYZING  THE  DATA  TO  YEILD  A  DISPERSION  PATTERN; 

4.  EVALUATING  THE  EFFICACY  OF  CONTROL  DEVICES  IN 
VIEW  OF  LOCAL  DISPERSION  CHARACTERISTICS. 


D0O0O153 

PROJECT  TITLE: 

AN  ASSESSMENT  OF  THE  EFFECTS  OF  ENERGY  DEVELOPMENT  IN 
THE  FORT  UNION  BASIN,  MONTANA  AND  NEIGHBORING  STATES 

PROJECT  NUMBER: 
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MT 


ABSTRACT: 

OVER  THE  NEXT  5  TO  10  YEARS,  A  MARKED  INCREASE  IN 
COAL  MINING  AND  POWER  GENERATION  WILL  OCCUR  IN 
EASTERN  MONTANA.   MONTANA  IS  WELL  SUITED  FOR  STUDYING 
THE  ENVIRONMENTAL  EFFECTS  OF  THIS  INCREASED  INDUS- 
TRIALIZATION BECAUSE  THE  AREA  IS  STILL  IN  A  NEARLY 
PRISTINE  STATE,  HENCE  ENVIRONMENTAL  ASSESSMENT  CAN 
BE  MEANINGFUL.   A  MEASUREMENT  OF  THE  IMPACT  ON  THE 
ENVIRONMENT,  HOWEVER,  CAN  BE  ACHIEVED  ONLY  IF  PRE- 
INDUSTRIAL  (BASELINE)  DATA  ARE  AVAILABLE. 

THE  GOAL  OF  THIS  RESEARCH  IS  TO  UNDERTAKE  A  PROGRAM 
OF  GATHERING  BIOPHYSICAL  BASELINE  DATA  WHICH  ARE 
NEEDED  FOR  THE  ENVIRONMENTAL  ASSESSMENT.   THESE  BASE- 
LINE STUDIES  WILL  FOCUS  ON  HYDROLOGY,  WATER  RESOURCES, 
LAND  USE  AS  RELATED  TO  PRESENT  ECOSYSTEMS,  AND 
REMOTE  SENSING  AS  A  MEANS  OF  MONITORING  LAND  CHANGES. 
MOST  OF  THIS  WORK  WILL  BE  ACCOMPLISHED  BY  GOING  INTO 
THE  FIELD  TO  GATHER  DATA. 

IN  ADDITION  TO  THE  BIOPHYSICAL  PROGRAM,  ONE  STUDY 
WILL  INVOLVE  ECONOMIC  PROJECTIONS  OF  COAL  MINING  AND 
POWER  GENERATION  ACTIVITIES  IN  EASTERN  MONTANA. 
THESE  PROJECTIONS  WILL  PROFICE  THE  FRAMEWORK  FOR 
FUTURE  ENVRIONMENTAL  ASSESSMENT  STUDIES,  ESPECIALLY 
THOSE  DEALING  WITH  SOCIOLOGICAL  IMPACT. 


1.4  ATMOSPHERIC  AND  BIOENVIRONMENTAL  STUDIES 


00000154 

PROJECT  TITLE: 

METHODOLOGY  TO  ENHANCE  THE  ENVIRONMENTAL  IMPACT 
INVESTIGATION  PROCESS 

PROJECT  NUMBER: 
75-12939 


INVESTIGATORS: 

BRUCE  B.  HANSHAW; 


EDGAR  A.  IMHOFF 


PROJECT  SUPERVISOR: 
BRUCE  B.  HANSHAW 
U.S.  GEOLOGICAL  SURVEY 
NATIONAL  CENTER  -  12  5 
RESTON,  VA.   22092 
202-860-6892 

PRIMARY  SPONSOR: 

NATIONAL  SCIENCE  FOUNDATION 
RALPH  M.  PERHAC 
1800  G  ST.  NW 
WASHINGTON,  DC   20550 
202-860-6892 


PRIMARY  FUNDING  AMOUNT: 
75,000 

TIME  FRAME: 

03  01  75  TO  10  31  75 


LOCATION : 
GX   MT 


ABSTRACT: 

THIS  WORK  IS  DESIGNED  TO  DEVELOP  A  SYSTEMIZED  AND 
COMPUTERIZED  METHOD  OF  IMPROVING  THE  ASSESSMENT  OF 
OF  ENVIRONMENTAL  IMPACTS. 


WORKING  WITH  A  CONSULTING  FIRM  (THE  MITRE  CORP.)  AND 
A  CONSULTING  PANEL,  THE  RESEARCH  GROUP  LISTS  ALL 
IDENTIFIABLE  WORK  ACTIVITIES  RELATING  TO  A  PROJECT, 
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THOSE  PARTS  OF  THE  ENVIRONMENT  WHICH  WILL  BE  AFFECTED, 
AND  THE  PARTICULAR  ENVIRONMENTAL  EFFECTS.   FROM  THIS, 
AN  EXPANDING  NETWORK  OF  SECONDARY  AND  TERITARY  EFFECTS 
WILL  BE  DEDUCED.    BY  ASSIGNING  A  WEIGHTING  FACTOR 
TO  EACH  EFFECT,  A  SUM-TOTAL  ENVIRONMENTAL  IMPACT  CAN 
BE  GENERATED.    THE  SYSTEM  WILL  BE  DESIGNED  FOR  COM- 
PUTER USE. 

THE  STUDY  WILL  FOCUS  ON  THE  EASTERN  MONTANA  COAL 
DEVELOPMENT.   THE  PROPOSED  METHOD  DIFFERS  FROM  OTHERS 
IN  ITS  FLEXIBILITY  (ABILITY  TO  BE  ADAPTED  TO  OTHER 
PROJECTS) ,  ITS  EASE  OF  ACCOMMODATING  NEW  DATA,  AND 
ITS  EMPHASIS  ON  EVALUATING  THOSE  SECONDARY  AND  TER- 
TIARY EFFECTS  WHICH  ARISE  FROM  THE  PRIME  ENVIRON- 
MENTAL DAMAGE. 
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LOCATION: 
MT 


ABSTRACT : 

A  HIGH  NATIONAL  PRIORITY  HAS  BEEN  ASSIGNED  TO  THE 
DEVELOPMENT  OF  EXTENSIVE  LOW-SULFUR  COAL  DEPOSITS 
OF  THE  NORTHERN  GREAT  PLAINS  TO  MEET  URGENT  ENERGY 
REQUIREMENTS.   THE  CROW  INDIAN  RESERVATION,  MONTANA 
HAS  EXTENSIVE  COAL  DEPOSTIS  THAT  HAVE  BEEN  LEASED 
FOR  DEVELOPMENT.    STRIP  MINING  IS  THE  PROPOSED 
MINING  METHOD  AND  THE  POTENTIAL  WILL  EXIST  FOR 
SERIOUS  ENVIRONMENTAL  IMPACT  ON  THE  LAND,  WATER,  AIR, 
BIOLOGIC,  AND  HUMAN  RESOURCES  OF  THE  CROW  RESERVATION 
AND  ADJACENT  AREAS.   AS  THE  U.S.  GEOLOGICAL  SURVEY 
HAS  SUPERVISORY  RESPONSIBILITY  FOR  MINERAL  RESOURCE 
DEVELOPMENT  ON  INDIAN  LANDS,  AN  ENVIRONMENTAL  IM- 
PACT STATEMENT  IS  REQUIRED  IN  COMPLIANCE  WITH  THE 
NATIONAL  ENVIRONMENTAL  POLICY  ACT  OF  1969. 

OBJECTIVE: 

AN  ANALYSIS  OF  THE  ENVIRONMENTAL  IMPACT  OF  THE  PRO- 
POSED COAL  DEVELOPMENT  AND  RECLAMATION  AND  PREPARA- 
TION OF  A  DRAFT  AND  FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT . 

APPROACH : 

THE  GEOLOGICAL  SURVEY  HAS  BEEN  DESIGNATED  AS  LEAD 
AGENCY  FOR  PREPARATION  OF  THE  ENVIRONMENTAL  IMPACT 
STATEMENT  FOR  THE  PROPOSED  COAL  DEVELOPMENT.   A 
TASK  FORCE  WILL  BE  ASSEMBLED  PREPESENTING  THE  RE- 
QUIRED DISCIPLINES  FOR  THE  IMPACT  ANALYSIS. 

THE  TASK  FORCE  WILL  INCLUDE  REPRESENTATIVES  OF  THE 
WATER  RESOURCES,  GEOLOGIC,  AND  CONSERVATION  DIVISIONS 
3F  USGS,  THE  BUREAU  OF  INDIAN  AFFAIRS,  INTERSTATE 
COMMERCE  COMMISSION,  INTERIOR  SOLICITOR'S  OFFICE, 
AND  POSSIBLY,  THE  BUREAU  OF  RECLAMATION  AND  CROW 
TRIBAL  COUNCIL. 

CONTACT  WILL  BE  MADE  WITH  OTHER  FEDERAL  AND  STATE 
AGENCIES  HAVING  A  POSSIBLE  INTEREST  IN  THE  DEVELOP- 
MENT.  AVAILABLE  DATA  FROM  THE  AGENCIES  COMPRISING 
THE  TASK  FORCE  AND  CONTAINED  IN  THE  LEASEE'S  PLAN 
AND  RECLAMATION  WILL  BE  USED  IN  THE  ANALYSIS. 

ASSIGNMENTS  WILL  BE  MADE  TO  TASK  FORCE  MEMBERS  FOR 


PREPARATION  OF  APPROPRIATE  PARTS  OF  THE  IMPACT 
STATEMENT  WITH  FINAL  ASSEMBLY,  EDITING,  REVIEW,  AND 
PUBLICATION  THE  RESPONSIBILITY  OF  THE  PROJECT 
LEADER. 
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-  ASSESSMENT  IN  ylLLISTON  BASIN 


ON  THE  ALTERNATIVE  TECHNOLOGIES  SHOWING  PROMISE 
CONTROL  OF  EFFLUENTS  AND  WASTES  FROM  STRIP 
PERATIONS  IN  THE  WILLISTON  BASIN  THROUGH  THE 
TEARS.   THIS  REPORT  HILL  BE  DIVIDED  INTO  TWO 

PHASE  1:   SURVEY  EXISTING  AND  LIKELY  FUTURE 
R  STRIP  MINING  ACTIVITY,  AND  PROJECT  SUCH 
ES,  THE  TECHNOLOGY  INVOLVED,  THE  VOLUMES  AND 
RISTICS  OF  THE  WASTES  AND  EFFLUENTS,  AND  THE 
L  ENVIRONMENTAL  IMPACTS  OF  THESE  VOLUMES  (BASED 
R  OTHER  ASSESSMENT  OF  IMPACTS  OF  SUCH  MATERIALS). 
:   ALTERNATIVE  TECHNOLOGIES  FOR  TYPE  SITES 
DELINEATED,  BASED  ON  STATISTICAL  CORRELATION 
SITES,  ENVIRONMENTAL  CONTROL  PRACTICES,  AND 
CTIVENESS  OF  THOSE  PRACTICES. 


1.<i  AIMOSPHERIC  AND  B  I  OEN  V  I  RONM  EN  T  At  STUDIES 


PAGE  NO 


I 

1 
1 
I 


00CCC1 

PIOJEC 
HAG 
NUR 

PICJEC 
OEA 

INDESI 
JEii 
HCN 
81L 
«C< 

P«OJEC 
NAX 
HON 
HEL 
4C6 

PBIPAR 
U 

NAD 
166 
DEN 
3C3 

PlIflAR 
».i 

IIPiE  f 
07 

LCCATI 
HT 

ABSTRA 
COA 
DAM 
IN 
IN 
AN 
Cf 
ARE 
DIS 
9U1 
AND 
ACE 
THE 

sue 


TITLE 
AT  RE 
RT  AR 
NUHEE 
5-7C 
ATORS 

KEIS 
NA  k/i 
NSS  , 
52-56 
SUPER 
0T2 
NA  kA 
A,  PT 
4S-Z4 
SPONS 

ENVI 
ALL  P 
LINCO 
«,  CO 
37-42 
FUNDI 


QUIREMENTS  AND  LOCATIONS  OF  SPAWNING  AND 
EAS  IN  THE  EAST  POPULAR  RIVER,  HONTANA 
R  : 
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97 

VISOR : 
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CT  : 

L  MINING,  DEVELOPMENT  OF  POUER  GENERATING  PLANT  AND 

CONSTRUCTION  ON,  OR  ADJACENT  TO,  THE  POPLAR  RIVER 
CANADA  COliLD  EFFECT  LOilER  SEGMENTS  Of  THE  POPLAR  RIVER 
MONTANA.   IN  CONJUNCTION  WITH  UATER  QUALITY  STUDIES 
INTENSIVE  INVESTIGATION  OF  THE  BIOTIC  RESOURCES 
THE  EAST  POPLAR  RIVER  CONDUCTED.   FISHERY  STUDIES 

TO  BE  INITIATED  TO  DETERMINE  RELATIVE  ABUNDANCE, 
IRIBUTION,  NURSERY  AND  SPAWNING  AREAS.  HABITAT  RE- 
REMENTS  AND  SPECIES  COMPOSITION.   THE  SURVEILLANCE 

ANALYSIS  DIVISION,  U.  S.  ENVIRONMENTAL  PROTECTION 
NCY  HILL  CONTRIBUTE  12  MAN-WEEKS  OF  ASSISTANCE  TO 

MONTANA  WATER  QUALITY  BUREAU  IN  CONDUCTING  THE 
JECT  STUDY. 
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ABSTRACT : 

COLLECTION  OF  BASELINE  WATER  QUALITY  AND  BIOLOGICAL 
MONITORING  DATA  FOR  ENERGY  RESOURCE  AREAS  IN  THE  YELLOW- 
SIONE  AND  TONGUE  RIVER  BASINS.   8  STATIONS.   SECOND 
YEAR  OF  DATA  COLLECTION. 
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SIMULATION  OF  CLOUD  AND  PRECIPITATION  PROCESSES 
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OPOSE  TO  CONTINUE  OUR  STUDY  OF  CLOUD  AND  PRECIPITA- 
PROCESSES  USING  NUMERICAL  MODELS  OF  SUCH  PROCESSES 

INTERACTING  M 1 C ROPH Y S I C S -D YNAM I C S  FRAMEWORK. 
ODELS  EMPHASIZE  HAIL  AND  RAIN  PROCESSES  IN  CON- 
VE  TYPE  CLOUDS.   WE  PLAN  TO  DEVELOP  FURTHER  OUR 
ATICN  OF  ATMOSPHERIC  ELECTRICITY  EFFECTS,  MODIFY- 
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Iht  A  SLAB  STKHEIRIC  'BULK  yATER'  CLOUD  HOOEL  TO  AN 
AJISTXKETIIIC  CNE.   EOUATIONS  FOR  A  DETAILED  MICRO- 
PHISICAL  TREATHENT  OF  THE  RAIN  AND  HAIL  PROCESSES  blLL 
ei     DEVELCFED  IN  A  ONE -D  1  ^E N S I  0 S AL ,  T I CE -Ot PENDENT 
PCDEL.   IHE  ICE  EOUATIONS,  WHICH  NOK  INCLUDE  cO    CATEGORIES 
FC»  ICE  PELLETS  AND  HAIL,  WILL  BE  EXTENDED  IN  THE  LOWER 
RAN6E  TO  INCLLDE  6RAUPEL,  SO  THAT  BOTH  FREEJING  Cf 
SAINOROPS  AND  RIPING  ON  ICE  CRYSTALS  CAN  PRODUCE  HAIL 
ENcRtOS.   CUR  TWO-DIMENSIONAL,  T I  HE -DE P EN D E NT  CLOUD 
PCDELS  bUL  HAVE  THE  IMPROVED  ICE  PROCESSES  INCORPORATED 
IS  IHEF  AND  TESTED  AGAINST  REAL  DATA.   INTERACTIONS 
CF  IHE  CLOUD  SCALE  WITH  THE  HESOSCALE  WILL  BE  STUDIED. 
^ICLLATEO  CLOLD  SEEDING  EXPERI"tNTS  WILL  BE  RUN  TO 
QUANTIFY  THE  EFFECTS  OF  ICE-PHASE  AND  HYGROSCOPIC 
SEEDING  CF  CONVECTIVE  CLOUDS. 

A  NUMERICAL  SlfULATION  WAS  HADE  OF  THE  EFFECTS  OF  AIR 
PCLLUIION  CN  CLOUD  AND  PRECIPITATION  PROCESSES  IN 
VAhH  CLOUDS.   NATURAL  AND  POLLUTED  PARTICULATE  OIS- 
IRIbUTIONS  WERE  DEVELOPED  BASED  UPON  OBSERVATIONS  IN 
IHE  NORThERN  GREAT  PLAINS  AREA  AND  OF  THE  COAL-FIRED 
FOWER  PLANT  EFFLUENT.   CLOUD  DROPLET  GROWTH  ON  THESE 
DISTRIPUIICNS  WAS  RODELEO  IN  A  CONDENSATION  HODEL. 

This  work  WAS  the  prihary  focus  of  the  present  study. 

PABAHETERS  DESCRIBING  THE  RESULTING  DROPLET  DISTRIEU- 
IICNS  WERE  USED  AS  INPUT  TO  TwO  ONE -D I H E N S I  ON AL ,  TIHE- 
OtPENDENT  CLOUD  HOOELS  --  ONE  H IGHL Y -P A R ANE T E H I  2  ED 
AND  ONE  WITH  DETAILED  H  I  C R OPH Y S 1 C S  .    A  CASE  STUDY  WAS 
HADE  IN  WHICH  WARM  CLOUD  PROCESSES  WERE  ACTIVE.   NO 
AIIEHPT  WAS  HADE  TO  HODEL  EFFECTS  ON  ICE  PROCESSES. 
RtFCRTS  AND  PUBLICATIONS: 

1.   CHEN,  C.  S.,  AND  B.  L.  DAVIS,  197*.   'A  POSSIBLE 
DECREASE  IN  RAINFALL  FRO"  COAL-FIRED  POWER  PLANT  EFFLUENT 
H     SUGGESTED  c T  A  NUHERICAL  HODELING  EXPERIMENT.' 
PREPRINTS,  SYHPOSIUH  ON  ATHOSPHfcRlC  DIFFUSION  AND 
AIR  POLLLTION,  SANTA  BARBARA,  CALIFORNIA,  SEPIEH8ER 
•--12,  ^<i7',,     151-154. 

;.   HJEL'FELI,  H.  R.,  1>75.  'NUMERICAL  SIMULATION  OF  AIR 
POLLUTION  EFFECTS  ON  CLOUD  AND  PRECIPITATION  PROCESSES 
IN  CLOUDS.'   M.S.  THESIS,  SOUTH  DAKOTA  SCHOOL  OF  MINES 
AND  lECHVCLOGY,  RAPID  CITY,  SOUTH  DAKOTA. 
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ATE  AGENCIES  TO  MORE  ACCURATELY  DEFINE  AIR  QUALITY 

INTENANCE  PLAN  REaUIRE MENTS . 
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ItvELS  OF  SCt  (2,  5,  1Q  PPHM  MONTHLY  MEDIAN),  A  MAJOR 
CCMP0NEN1  CF  POWER  PLANT  EMISSIONS  ON  THE  SEASONAL 
PIOMASS  DYNAMICS  OF  THE  PRIMARY  PRODUCERS  AND  ON  OE- 
CCMFOSITICN  RATES. 

A  FINAL  5ET  CF  OBJECTIVES  PERTAIN  TO  THE  ADAPTATION 
CF  IHE  NATURAL  RESOURCE  ECOLOGY  LABORATORY  ECOSYSTEM 
LEVEL  SIMULATION  MODEL  TO  THE  GRASSLAND  TYPE  MENTIONED 
IN  THE  PREVIOUS  OBJECTIVES. 
RfFCRTS  AND  PUBLICATIONS: 
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DYNAMICS  AND  PRIMARY  PRODUCTION  IN  MIXED  PRAIRIE  GRASSLANDS 
IN  SOUTHEASTERN  MONTANA:   BASELINE  DATA  FOR  AIR  POLLUTION 
STLDIES. 


0CCCC1 

PRO  JEC 
E  FF 
ON 
AND 

INVESl 
III 

PRCJEC 
J  . 
NAT 
CCL 
F  I  . 
3C3 
BIHAR 
U.S 
ltd 
DtN 

'  CIMAR 

■   IME  F 
06 
C  C  A  i  I 
Ml 

;  p  S  J  s  A 

IHE 

EF  F 

AND 

AND 

MI.D 

ONE 

GkA 

NOR 

A  I 

E  »F 

FCL 

A   I 

E  >F 

FT  . 

OUt> 


TITLE 
TS  CF 
ODUCE 
LNCTI 
ATORS 
lAM  K 
SUPER 

DCDD 
AL  RE 
ADC  S 
OLL  IN 
?1-55 
SPONS 
ENVIR 
LINCO 
R  ,  CO 
FUNDI 
13 
ME  : 

74  T 


SCi  AND  OTHER  COAL-FIRING  PLANT  EMISSIONS 
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OVERALL  OBJECTIVE  OF  OUR  TASK  IS  TO  DETERMINE  THE 
ECTS  CF  CCAL-FIREO  POKER  PLANT  EMISSIONS  ON  THE  STRUCTURE 

FUNCTION  CF  A  SOUTHEASTERN  MONTANA  GRASSLAND  ECOSYSTEM 

TO  REPRESENT  THESE  EFFECTS  IN  A  TOTAL  SYSTEM  SIMULATION 
EL  . 

SET  CF  OBJECTIVES  RELATES  TO  MONITORING  OF  FOUR 
SSLAND  STUDY  SITES  (HAY  COULEE,  ULUVER  kiESI,  KLUVER 
Ih,  AND  KLUVER  EAST)  NEAR  THE  CCAL-FIRED  POWER  PLANT 
COLSTRIP,  MONTANA.   THESE  SITES  ARE  EXPECTED  TO  BE 
CSED  TO  DIFFERING  INTENSITIES  OF  ATMOSPHERIC  POLLUTION 
LOWING  COMPLETION  OF  THE  PLANT  DURING  1975. 
fCCND  ARRAY  OF  OBJECTIVES  RELATES  TO  THE  FIELD 
ERIMENTAL  STUDY  TO  BE  LOCATED  TEN  MILES  EAST  CF  THE 

HOWES  RANGER  STATION  IN  THE  CUSTER  NATIONAL  FOREST. 

OBJECTIVES  ARE  TO  DETERMINE  THE  EFFECTS  OF  THREE 
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TIME  FRAME: 
07  01  75 

LCCA1I0N: 
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AESTRACT: 
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PERFORMA 
CCMMUNIT 
AND  TO  A 
HIES  MO 
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MENDED. 
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LE  : 

NT  OF  TEMPORARY  AND  MOBILE  PUBLIC  FACILITIES 

BER: 

ERVISOR: 

SILVERTHORN 
NEEDLES,  TAMMEN  t  BERGENSOFF 

31C1 
NY   82601 
7199 
NSOR: 

REGIONAL  COMMISSION 
E  STUOER 

ILDING,  SUITE  306A 
,  MT   59101 
6711  X6665 
DING  AMOUNT: 


TO  CI  31  76 

SD   NE   WY 

CSE  OF  THE  PROJECT  IS  TO  IDENTIFY  THE  STATE  OF  THE 
EMPORARY  AND  MOBILE  PUBLIC  FACILITIES,  TO  ASSESS  THE 
NCE  AND  OVERALL  FEASIBILITY  OF  SUCH  FACILITIES  FOR 
lES  AND  CONSTRUCTION  PROJECTS  IN  THE  OLD  WEST  REGION 
SSESS  THE  FEASIBILITY  OF  A  POOL  OF  MOBILE  FACIL- 
VING  FROM  ONE  CONSTRUCTION  SITE  TO  ANOTHER.   IN  AD- 
C  THE  ABOVE  OBJECTIVES,  STANDARDS  AND  GUIDELINES  FOR 
ND  TEMPORARY  PUBLIC  FACILITIES  WILL  ALSO  BE  RECOM- 

THE  TYPES  OF  PUBLIC  FACILITIES  TO  BE  CONSIDERED 
LUDE  EDUCATIONAL,  LIBRARY,  MEDICAL,  SEWER,  WATER, 
CNAL,  HOUSING  AND  SEMIPUBLIC. 


CCCCC191 
PROJECT  TITLE  : 

NORTH  DAKOTA  COMMUNITY  TECHNICAL  ASSISTANCE  PROGRAM 
PROJECT  NUMEER: 

1C57C131 
PROJECT  SUPERVISOR: 

DIRECTOR,  LEWIS  t  CLARK  1805  REGIONAL  COUNCIL  FOR  DEVELOPMENT 

Pt«  236 

HANDAN,  ND  5S554 
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1.!  iCCI»L  »«[>  ECONOMIC  STUOIES 


7C1-663-4587 
PIIPART  SPONSOR: 

CLE  VEST  RESICNAL  COHXISSICN 

JEAhNETTE  STUDER 

FRATT    BUILOIIiG,     SUITE    3C6A 

B1LL1N6S,  NT   591C1 
PlinARV  FUNDINC  AMOUNT: 

1C1,312 
line  FSACE: 

Ot.  15  75  TC  Ct    3C  77 
LOCATION: 

tic 

ABSIRACT: 

THE  CONKINITY  TECHNICAL  ASSISTANCE  PROGRAM  IS 
OEVELOPEC  TO  ASSIST  COMMUNITIES  EXPERIENCING, 
IICIPATED  TO  EXPERIENCE,  THE  IMPACT  CF  ENERGY 
TECHNICAL  MANPOWER,  PLANNING  SUPPORT  AND  FEASIBILITY 
STUDIES  ARE  BEING  PROVIDED  TC  IMPACT  AREAS  IN  WESTERN 
NORTH  DAKOTA. 
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A  PROGRAM 
OR  AN- 
DEVELOPMENT. 


TIME  FRAME: 

07  01  73  TO  06  30  78 

LOCATION : 
ND 

ABSTRACT: 

OBJECTIVES:   1.  IDENTIFY  ALTERNATIVE  METHOD  OF  UTILIZING 
WESTERN  NORTH  DAKOTA  LIGNITE  RESOURCES  TO  MEET  ENERGY 
NEEDS. 

2.  IDENTIFY  AND  EVALUATE  EFFECTS  OF  ALTERNATIVE  DEVELOP- 
llENT  PATTERNS  ON  LOCAL  ECONOMIC  ACTIVITY. 

3.  IDENTIFY  THE  FACTORS  THAT  AFFECT  THE  LEVEL  AND  PATTERN 
OF  DEVELOPMENT  OF  NORTH  DAKOTA  LIGNITE. 

APPROACH:   IDENTIFICATION  OF  TECHNICALLY  FEASIBLE  COAL 
DEVELOPMENT  ALTERNATIVES  AND  ESTIMATION  OF  RESOURCE 
REQUIREMENTS  AND  COSTS  FOR  EACH  WILL  BE  ACCOMPLISHED 
THROUGH  THE  ANALYSIS  OF  SECONDARY  DATA  ON  NATIONAL 
ENERGY  NEEDS,  SUPPLIES  OF  ENERGY  RESOURCES  IN  OTHER 
REGIONS,  AND  TRANSPORTATION  COSTS  FOR  VARIOUS  ENERGY  FORMS. 
ENGINEERING  ESTIMATES  AVAILABLE  FROM  SECONDARY  SOURCES 
WILL  BE  VALUABLE  IN  DETERMINING  COSTS  AND  RESOURCE  RE- 
QUIREMENTS  ECONOMIC  IMPACT  ANALYSES  WILL  BE  MADE  FOR 
EACH  DEVELOPMENT  ALTERNATIVE.   INCOME,  EMPLOYMENT,  AND 
POPULATION  PROJECTIONS  WILL  BE  USED  TO  ESTIMATE  AND 
IDENTIFY  ECONOMIC  AND  SOCIAL  IMPACTS. 


PROJECT  TITLE: 

IMPACTS  OF  COAL  DEVELOPI-IENT  ALTERNATIVES 


PROJECT  NUMBER: 
ND  3332 


INVESTIGATORS: 

F.  L.  LEISTRITZ:   R.  G.  FRAASE : 
NORTH  DAKOTA  STATE  UNIV. 
DEPT.  OF  AG.  ECONOMICS 
FARGO,  ND   58102 
701-237-7441 

PROJECT  SUPERVISOR; 
A.  G.  HAZEN 

NORTH  DAKOTA  STATE  UNIV. 
AG.  EXP.  STATION 
FARGO,  ND   58102 


PRIMARY  SPONSOR: 

NATURAL  GAS  &  PIPELINE  CO.  OF  AMERICA 

SECONDARY  SPONSOR: 

U.S.  e:jvironmental  protection  agency 

OFFICE  OF  water  RESOURCES  RESEARCH 
WASHINGTON,  DC   20460 


M.  SENECHAL 
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P.ROJECT  TITLE: 

SOCIO-ECONOMIC  IMPACT  STUDY  OF  COAL  AND  OIL  SHALE  BOOM 
TOWNS 

INVESTIGATORS: 

JOHN  S.  GILMORE:   MARY  K,  DUFF:   DEAN  C.  CODDINGTON 

PROJECT  SUPERVISOR: 
JOHN  S.  GILMORE 
DENVER  RESEARCH  INSTITUTE 
2135  E.  WESLEY 
DENVER,  CO 
303-753-2611 

PRIMARY  SPONSOR: 

FEDERAL  ENERGY  ADMINISTRATION 

JOAN  HOCK 

ROOM  711,  FEDERAL  BLDG .   13TH  &  PENNSYLVANIA  NW 

WASHINGTON,  DC   2C461 

PRIMARY  FUNDING  A.MOUNT: 
74,500 


PRIMARY  FUNDING  AMOUNT: 
1975  -  97,334 
1975  -  70,000 
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1.5  SOCIAL  AND  ECONOMIC  IMPACTS 


TIME  FRAME: 

05  15  75  TO  01  15  76 


LOCATION: 

CO   MT   WY   UT 


ABSTRACT: 

OBJECTIVES : 

1.  FURNISH  INFORMATION  IDENTIFYING  THE  FINANCIAL  PROBLEMS 
CONFRONTING  COMMUNITIES  FACING  RAPID  GROWTH  FROM  ENERGY 
AND  MINERAL  DEVELOPI-IENT,  PARTICULARLY  THE  PUBLIC  SECTOR 
FINANCING  PROBLEMS. 

2.  EXAMINE  ALTERNATIVE  MEANS  OF  SOLVING  THESE  PROBLEMS. 

3.  EXAMINE  PROSPECTIVE  FEDERAL  ROLES  IN  ALLEVIATING 
THESE  PROBLEMS . 

4.  FURNISH  INFORMATION  INPUTS  TO  THE  OFFICE  OF  ENERGY 
CONSERVATION  AND  ENVIRONMENT,  F.E.A.,  TO  ASSIST  IN  ITS 
POLICY  DEVELOPMENT  FUNCTION.   FOUR  COMMUNITIES  HAVE  BEEN 
SELECTED  FOR  DETAILED  STUDY: 

1.  OIL  SHALE  COUNTRY  IN  COLORADO  (RIO  BLANCO  COUNTY), 

2.  ROCK  SPRINGS,  GREEN  RIVER,  WYOMING, 

3.  EriEREY  COUNTY  UTAH  (COAL  AND  URANIUM  DEVELOPMENT) 

4.  SHERIDAN  COUNTY,  WYOMING  AND  BIG  HORN  COUNTY,  MONTANA. 
IN  EACH  COMMUNITY  DEVELOPMENT  PROFILES  WILL  BE  PRESENTED 
TO  THE  YEAR  2000.   EXPECTED  REVENUES  AND  EXPENDITURES 

TO  ACCOMMODATE  THE  NEW  POPULATION  WILL  BE  FORECAST  AND 
A  CASH  FLOW  ANALYSIS  OF  LOCAL,  STATE  AND  FEDERAL  SURPLUSES 
AND  DEFICITS  WILL  BE  DONE.   THIS  WILL  INVOLVE  A  REVIEW 
AND  COMPARISON  OF  THE  FOUR  STATES  INSTITUTIONAL  CAPA- 
BILITY TO  HANDLE  GROWTH.   IT  WILL  IDENTIFY  GAPS  IN  FIN- 
ANCING CAPABILITIES  AND  SUGGEST  ROLES  THE  FEDERAL  GOVERN- 
MENT MIGHT  UNDERTAKE  TO  AID  WESTERN  COMMUNITIES  FACING 
RAPID  MINERAL  DEVELOPMENT.   IT  WILL  INVOLVE  ESTItlATING 
INCREMENTAL  POPULATION  INCREASES  AND  THE  PUBLIC 
(AND  SOME  PRIVATE)  SECTOR  INFRASTRUCTURE  REQUIREMENTS  OF 
THE  NEW  POPULATION.   IDEALLY,  THE  ANALYSIS  WILL  DERIVE 
A  PROPORTION  OF  COMMUNITY  INFRASTRUCTURE  COST  TO 
BASIC  CAPITAL  INVESTMENT  AND  SUGGEST  NEW  METHODS  OF 
FINAiNCING  SUCH. 
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PROJECT  TITLE: 

THE  SOCIAL,  ECONOMIC,  AND  LAND  USE  IMPACTS  OF  A  HYPOTHE- 
TICAL COAL  PROCESSING  COMPLEX  APPLIED  TO  THE  FORT  UNION 
LIGNITE  REGION 


INVESTIGATORS: 

JOHN  S.  GILMORE: 
CODDINGTON 


MARY  K.  DUFF:   DICK  DO RAN :   DEAN  C. 


PROJECT  SUPERVISOR: 
JOHN  C.  GILMORE 
DENVER  RESEARCH  INSTITUTE 
235  WESLEY 
DENVER,  CO   30210 
303-753-2611 

PRIMARY  SPONSOR: 

U.S.  ENERGY  RESEARCH  &  DEVELOPMENT  ADMIN. 

HOWARD  SMITH 

2100  M  STREET,  NW 

WASHINGTON,  DC   20037 

202-634-1562 

PRIMARY  FUNDING  AMOUNT: 
237,668 

TIME  FRAME: 

09  13  73  TO  09  12  75 


LOCATION: 
ND   SD 


MT 


ABSTRACT: 

THIS  PROJECT  INVLOVED  ESTIMATING  THE  SOCIAL,  ECONOMIC, 
AND  LAND  USE  IMPACTS  RELATED  TO  SECOND  GENERATION  COAL 
CONVERSION  TECHNOLOGY  ON  A  RURAL  ISOLATED  COMMUNITY  IN 
THE  WESTERN  UNITE  STATES.  THE  INTENT  WAS  TO  DEVELOP  A 
METHODOLOGY  FOR  ESTIMATING  IMPACTS  WHICH  WOULD  BE  APPLI- 
CABLE TO  OTHER  CO.MMUNITIES  FACING  SIMILAR  DEVELOPMENT. 

THE  PROJECT  INVOLVED  DEVELOPING  A  PROFILE  OF  A  HYPOTHE- 
TICAL COAL-OIL-GAS  COMPLEX  (COG)  IN  TERMS  OF  LAND, 
LABOR  AND  CAPITAL  REQUIRED.   THEN  AN  AREA  WHICH  TYPIFIES 
WESTERN  COMMUNITIES  WAS  SELECTED  TO  SUPERIMPOSE  THE 
COG  COMPLEX  (CONSTRUCTION  OF  SUCH  IS  NOT  ANTICIPATED 
BEFORE  19  8  5.) 


1.5  SOCIAL  AMD  ECONOMIC  STUDIES 


TWO  REPRESENTATIVE  AREAS  WERE  SELECTED  FOR  DETAILED 
STUDY : 


1.   RURAL  AREAS   -   THREE  COUNTIES  IN  SOUTHWEST  NORTH 
DAKOTA,  AND 
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2.   URBAN  AREAS   - 
MANDAN  AREA. 


FIVE  COUNTIES,  INCLUDING  BISMARCK- 


FORECASTS  OF  NEW  COAL- RELATED  DEVELOPMENT,  EMPLOY.MENT, 
AND  POPULATION  AND  INCOME  INCREASES  TO  1985  WERE 
PREPARED.   COG  COMPLEX  EMPLOYMENT  AND  POPULATION  AND 
INCOME  WERE  SUPERIMPOSED  ON  THIS  FORECAST.   PUBLIC  (WATER, 
SEWER,  RECREATION,  ETC.  AND  PRIVATE  (  HOUSING,  HEALTH, 
UTILITIES,   RETAIL  SPACE,  ETC.)  WERE  ESTIMATED.   THE 
COST  OF  THIS  INFRASTRUCTURE  WAS  ESTIMATED. 

FEDERAL,  STATE,  AND  LOCAL  TAX  REVENUES  FLOWING  FROM  THE 
DEVELOPMENT  WERE  PREPARED  AND  COMPARED  WITH  EXPENDITURE 
REQUIREMENTS  FOR  A  PUBLIC  SECTOR  CASH  FLOW  ANALYSIS 
USING  TWO  DIFFERENT  ASSUMPTIONS: 

1.  DIRECT  COMPARISON  OF  ALL  EXPENDITURES  AND  ALL  REVENUES; 

2.  ASSUMING  ALL  CAPITAL  OUTLAYS  DEFERRED  AND  FINANCED 
BY  20  YEAR  PUBLIC  BONDS. 

THE  CHANGES  IN  ECONOMIC  STRUCTURE  ARE  PRESENTED  ON  A 
GROWTH  MANAGEMENT  MODEL.   THE  MODEL  INDICATES  CAPITAL 
INVESTMENT  NEEDED  TO  ACCOMMODATE  THE  NEW  POPULATION,  AND 
THE  RELATIONSHIP  BETWEEN  INVESTMENT,  LAND  AND  LABOR. 

GROWTH  MANAGEMENT  FUNCTIONS  AND  IMPLEMENTATION  TOOLS  WERE 
SUGGESTED. 

THE  SOCIETAL  CHANGES  RESULTING  FROM  INDUSTRIALIZATION 
AND  URBANIZATION  OF  BOTH  AREAS  WERE  MODELED  ACCORDING  TO 
SOCIAL  STRUCTURE,  POLICY,  CULTURE  AND  INSTITUTIONAL. 
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P.ROJECT  TITLE: 

DEVELOPMENT  OF  A  PROCEDURES  MANUAL  FOR  ASSESSING  THE 
SOCIO-ECONOMIC  IJ-IPACT  OF  THE  CONSTRUCTION  AND  OPER- 
ATION OF  COAL  GASIFICATION  AND  LIQUIFACTION  PLANTS 

PROJECT  NUf-IBER: 
10470001 

INVESTIGATORS: 

DAVID  WILLIA.MS 

PROJECT  SUPERVISOR: 
JOHN  G.  RE ILLY 

BOOZ,  ALLEN  &  HAMILTON,  INC. 
1025   CONNECTICUT  AVE  NW 
WASHINGTON,  D.  C. 
202-293-3600 

PRIMARY  SPONSOR: 

OLD  WEST  REGIONAL  COMMISSION 

ALAN  B.  MINIER 

1730  K  ST.  NW,  SUITE  426 

WASHINGTON,  DC,   20006 

202-967-3491 

PRIMARY  FUNDING  AMOUNT: 
32,322 

TIME  FRAME: 

03  11  74  TO  06  11  74 

STATUS : 

COMPLETED  06  11  74 


I 


LOCATION: 

MT   NE   ND   SD   WY 


ABSTRACT: 

PROBLEM:   TO  DEVISE  A  DETAILED  METHODOLOGY  FOR  EVALUATING 
SOCIO-ECONOMIC  IMPACTS  IN  AREAS  FACED  WITH  RAPID  GROWTH 
AND  DEVELOPMENT. 

OBJECTIVE:   A  MANUAL  FOR  PROCEEDING  TO  EVALUATE  SAME. 


APPROACH:   CONTRACTOR  DEVISED  A  DOLLAR-FLOW  MODEL,  SO  THAT 
THE  IMPACTS  MEASURED  MAY  BE  MOST  PROPERLY  IDENTIFIED  AS 
ECONOMIC.   ANALYSIS  PROVIDES  DETAILED  FORMULAE  FOR  DATA 


1.5  SOCIAL  AND  ECONOMIC  STUDIES 
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INPUTS  AND  MANIPULATION  OF  DATA  INPUTS.   MANUAL  SUGGESTS 
SOURCES  FOR  INPUT  DATA  IN  THE  FIVE  OLD  WEST  STATES. 


REPORTS  AND  PUBLICATIONS: 

"A  PROCEDURES  MANUAL."   BOOZ,  ALLEN  i    HAMILTON,  INC., 
OWRC  REPORT  #5,  1974.   OLD  WEST  REGIONAL  COMMISSION, 
1730  K  ST.  NW,  SUITE  426,  WASHINGTON,  DC   20006 
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PROJECT  TITLE: 

ECONOMIC,  SOCIAL,  AND  ENVIRONMENTAL  I.MPACT  STUDY  OF  THE 
PROPOSED  COAL  GASIFICATION  PROJECT  OF  THE  MICHIGAN-WISCONSIN 
PIPELINE  COMPANY  AND  NORTH  AMERICAN  COAL  CORPORATION 

PROJECT  NUMBER: 
10470043 

INVESTIGATORS: 
RALPH  LUKEN 

PROJECT  SUPERVISOR: 
THOMAS  E.  CARROLL 
THOMAS  E.  CARROLL  ASSOCIATES 
1700  PENNSYLVANIA  AVE.  NW 
WASHINGTON,  DC   20006 
202-296-8465 


ABSTRACT: 

PROBLEM:  AT  INCEPTION  OF  THE  STUDY,  THE  MICHIGAN  WIS- 
CONSIN PIPELINE  COMPANY  HAD  APPLIED  FOR  A  CONDITIONAL 
WATER  PERMIT  FOR  WATER  TO  BE  USED  IN  CONNECTION  WITH 
;iINING  AND  UTILIZATION  OF  LIGNITE  FOR  MANUFACTURING  A 
NATURAL  GAS  SUBSTITUTE.   THIS  WAS  THE  FIRST  SUCH  APPLI- 
CATION IN  NORTH  DAKOTA  AND  THE  OLD  WEST  REGION. 

OBJECTIVES:   TO  PREPARE  AN  IN-DEPTH  ANALYSIS  OF  THE 
ENVIRONMENTAL,  SOCIAL,  AND  ECONOMIC  IMPACTS  OF  COAL  DE- 
VELOPMENT IN  MERCER  COUNTY. 

APPROACH:   1.   A  PROFILE  OF  THE  3-4  COUNTY  REGION. 

2.  E.MPLOYMENT,  POPULATION,   AND  INCOME  FORECASTS 

3.  PROJECTED  DISTRIBUTION  OF  COMMERCIAL  AND  RESIDENTIAL 
SERVICES  WITHIN  THE  SERVICE  AREA. 

4.  ASSOCIATED  SUPPORT  SERVICES  AND  FACILITIES  IDENTIFIED. 

5.  FINANCIAL  IMPACT  OF  EXPANSION  OF  SUPPORT  SERVICES 
AND  FACILITIES. 

6.  PRESENTATION  OF  ALTERNATIVE  GROWTH  PATHS  AND  CON- 
SEQUENCES ASSOCIATED  WITH  THOSE  ALTERNATIVES: 

REPORTS  AND  PUBLICATIONS: 

OWRC  REPORT  1(7,  NOV.  1974.   OLD  WEST  REGIONAL  COM.MISSION, 
1730  K  ST.  NW   SUITE  426,  WASHINGTON,  DC   20006 


PRIMARY  SPONSOR: 

OLD  WEST  REGIONAL  COMMISSION 

ALAN  B.  MINIER 

1730  K  ST.  NW,  SUITE  426 

WASHINGTON,  DC   20006 

202-967-3491 


PRIMARY  FUNDING  AMOUNT: 
50,000 


TIME  FRAME: 

02  25  74  TO  07  25  74 


STATUS : 

C0r4PLETED  11  01  74 


LOCATION: 
ND 


PROJECT  TITLE: 

PREPARE  A  STUDY  OF  THE  LEGAL  AND  REGULATORY  FRAMEWORK 
OF  CERTAIN  ISSUES  ARISING  FROM  RAPID  AND  SUBSTANTIAL 
POPULATION  GROWTH 

PROJECT  NUMBER: 
10470004 


INVESTIGATORS: 

JEFFREY  J.  SCOTT 

PROJECT  SUPERVISOR: 

WILLIAM  G.  CAMPBELL 

KUTAK,  ROCK,  COHEN,  CAMPBELL, 

6  00  WOODMEN  TOWER 

OMAHA,  NE   68102 

402-346-6000 


GARFINKLE  Sr  WOODWARD 


1     I 
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1.5  SOCIAL  AND  ECONOMIC  STUDIES 


ANY  USER. 


PRIMARY  SPONSOR: 

OLD  WEST  REGIONAL  COMMISSION 

ALAN  B.  MINIER 

1730  K  STREET  NW,  SUITE  426 

WASHINGTON,  DC   20006 

202-967-3491 

PRIMARY  FUNDING  AMOUNT: 
25,000 

TIME  FRAME: 

06  03  74  TO  09  09  74 
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PROJECT  TITLE: 

REVIEW  RELEVANCY  OF  "MULTIPLE-OBJECTIVE  PLANNING  FOR 
MULTI-PURPOSE  WATER  RESOURCE  SYSTEM:   A  STRUCTURE  FOR 
REGIONAL  WATER  RESOURCE  DEVELOPMENT" 


PROJECT  NUMBER: 
10570025 


STATUS : 

COMPLETED  09  09  74 


INVESTIGATORS: 
DIRK  LIJESEN 


LOCATION: 
MT   WY   ND 


:fSTRACT: 

PROBLEM:   TO  IDENTIFY  THE  LEGAL  AND  REGULATORY  TOOLS  AND 
OPTIONS  AVAILABLE  TO  COMMUNITIES  TO  BE  IMPACTED  BY 
RAPID  POPULATION  GROWTH. 


PROJECT  SUPERVISOR: 

NICOLAOS  V.  ARVANITIDIS 

INTASA 

1120  CRANE  ST. 

ilENLO  PARK,  CA   94025 

415-323-9011 


OBJECTIVE:   A  BASELINE  STUDY  OF  PROBLEMS  ENCOUNTERED  AND 
TOOLS  AVAILABLE  TO  MEET  THOSE  PROBLEMS,  WITH  SPECIFIC 
ATTEiJTION  TO  THE  PRESENT  STATUTES  OF  MONTANA,  NORTH 
DAKOTA,  AND  WYOMING. 

APPROACH:   1.   REVIEW  LAWS  OF  MONTANA,  WYOMING,  AND 
MORTH  DAKOTA  RE: 

A.   ESTABLISHMENT  OF  NEW  TOWNS 

DISTINGUISHING  FEATURES  OF  EXISTING 

CLASSES  OF  MUNICIPAL  STRUCTURES 

TRADITIONAL  ZONING  AUTHORITY 

CURRENTLY  AUTHORIZED  ALTERNATIVE  LAND  USE 

MECHANISMS 


B. 


PRiriARY  SPONSOR: 

OLD  WEST  REGIONAL  COMMISSION 

ALAN  B.  MINIER 

1730  K  ST.  NW,  SUITE  426 

WASHINGTON,  DC   20006 

202-967-3491 


PRIMARY  FUNDING  AMOUNT: 
5,000 


TIME  FRAME: 

12  23  74  TO  02  28  75 


2.  CONTACT  WITH  CONCERNED  PARTIES  IN  THE  THREE  STATES 
AND  ELSEWHERE  IN  THE  U.S. 

3.  CONTACT  ELSEWHERE  FOR  COMPARATIVE  GROWTH  EXPERIENCE. 

4.  SURVEY  OF  CONTEMPORARY  LITERATURE  AND  SUMMARY  OF 
ALL  KNOWN  RESPONSES  TO  THE  PROBLEM. 

5.  SYNOPSIS  OF  PROCEDURAL  AND  SUBSTANTIVE  TOOLS. 

6.  PRINCIPLES  OF  .MODEL  LEGISLATION. 


STATUS : 

COMPLETED  0  3  18  75 


LOCATION: 

MT   NE   ND   SD   WY 


REPORTS  AND  PUBLICATIONS: 

KUTAK,  ROCK,  COHEN.   "LEGAL  AND  REGULATORY  FRAMEWORK  OF 
COAL  DEVELOPMENT  IN  THE  OLD  WEST  REGION."   OWRC  REPORT 
#9;   SEPTEMBER,  1974;   OLD  WEST  REGIONAL  COMMISSION, 
1730  K  ST.,  NW,  SUITE  426,  WASHINGTON,  D.C.  20006. 
6  VOLUMES.   VOLUME  ONE  SUMMARY  IS  FREE  FOR  FIRST  COPY  TO 


ABSTRACT : 

PROBLEM:   TO  EXPLORE  THE  FEASIBILITY  AND  DESIRABILITY 
OF  DEVELOPING  A  COMMON  PLANNING  AND  EVALUATION  METHO- 


1.5  SOCIAL  AND  ECONOMIC  STUDIES 


OOLOGY  BROAD  ENOUGH  TO  ENCOMPASS  THE  'VIDE  RANGE  OF  CONCERNS 
(ECONOMIC,  SOCIAL,  AND  ENVIRONMENTAL)  THAT  STEM  FROM 
ENERGY  DEVELOPMENT. 
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ALAN  B.  MINIER 

1730  K  ST.  NW,  SUITE  426 

WASHINGTON,  DC   20006 

202-967-3491 


OBJECTIVES:   SEE  ABOVE.   CONCLUSION  WAS  GENERALLY  NEGATIVE. 

APPROACH:   INTASA  HAS  DONE  MULTIOBJECTIVE  PLANi^ING  WORK 
FOR  THE  CORPS  OF  ENGINEERS,  USING  A  SYSTEM  OF  SOCIAL, 
ECONOMIC,  AND  ENVIRONMENTAL  ACCOUNTS.   THE  CONTRACTOR 
COMPARED  EXPERIENCE  AND  PRODUCT  OF  THAT  EFFORT  TO  PROB- 
LEMS PECULIAR  TO  WESTERN  ENERGY  DEVELOPHENT .   IN  THE 
COURSE  OF  THE  EXAMINATION,  CONTRACTOR  REVIEWED  A  NUMBER 
OF  FAMILIAR  STUDIES,  INCLUDING  THE  NORTHERN  GREAT  PLAINS 
RESOURCES  PROGRAM  AND  THE  EASTERN  POWDER  RIVER  BASIN 
ENVIRONMENTAL  IMPACT  STATEMENT. 


REPORTS  AND  PUBLICATIONS: 

LETTER  REPORT  AVAILABLE  ON  REQUEST  FROM  THE  OLD  WEST 
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COMPREHENSIBLE  TO  THE  LAYMAN,  WHICH  EXPLAINS  THE  EXISTING 
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APPROACH:   1.   COMPILATION,  ANALYSIS,  AND  EVALUATION  OF 
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1HRCUGH  FESSONAL  INTERVIEWS  AND  A  RAIL  SURVEY. 


APPROACH:   1.   GRANTEE  SHAL  INVESTIGATE  IMMEDIATE  AND 
EXPECTED  PROBLEMS  FACING  CIRCLE.   2.   GRANTEE  SHALL 
ASSESS  THE  EXISTING  LEGAL  AND  REGULATORY  FRAMEWORK  IN 
LIGHT  OF  THE  RESULTS  OF  THE  FIRST  TASK.   3   GRANTEE 
SHALL  ASSESS  ALTERNATIVES  AVAILABLE  TO  CIRCLE  DECISION- 
MAKERS.  4.   GRANTEE  SHALL  DRAW  UPON  CIRCLE  EXPERIENCE 
TO  PREPARE  GUIDELINES  FOR  OTHER  MONTANA  COMMUNITIES  WHICH 
ARE  OR  MAY  BE  SIMILARLY  SITUATED. 
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CSE  OF  THIS  PROJECT  WAS  TO  STUDY  THE  IMPACT  OF 
CSEt  CONSTRUCTION  Of  COLSTRIP  6ENERATIN6  PLANTS 
4  ON  THE  PEOPLE  LIVING  IN  AND  AROUND  ROSEBUD 

A  LENGTHY  QUESTIONNAIRE  WAS  ADMINISTERED  TO 
ENTATIVE  SAMPLE  OF  RESIDENTS  OF  ROSEBUD  COUNTY 

THE  YELLOWSTONE  RIVER,  EXCLUDING  THE  NORTHERN 

RESERVATION.   THE  RESEARCH  TEAM  ALSO  INTER- 
ESIDENTS  OF  THE  SAME  AREA  WHOM  THE  LOCALS  IDENTIFIED 
SENTING  ALL  THE  KNOWN  VIEWPOINTS  AND  SOCIAL  GROUPINGS. 

PUBLICATIONS : 
CCIAL  IMPACT  STUDY  OF  COLSTRIP  GENERATING 
3  AND  l)4i    SUMMARY  OF  INTERVIEW  DATA,'  JULY 

lAL  IMPACT  OF  EXISTING  AND  PROPOSED  COAL  DEVELOP- 

SURVEY  Of  THE  ROSEBUD  COUNTY  STUDY  AREA  RESIDENTS,' 
C,  1';74 
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TITLE  : 

TE  OPINIONS  AND  PUBLIC  DECISIONS  REGARDING  THE 
f  WATER  FROM  THE  YELLOWSTONE  RIVER  DRAINAGE  FOR 
DEVELOPMENT:   A  STUDY  OF  THE  SOCIAL  IMPACT  OF 
LLOCATION  OF  LARGE  PORTIONS  Of  WATER  FROM  THE  YELLOW- 
RIVER  DRAINAGE  TO  COAL-RELATED  INDUSTRIAL  DEVELOP- 

ATORS : 
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DIALOGUE  ON  THE  QUESTIONS  OF  PRIORITIES,  NEEDS  AND 

POIENTIAL  IMPACTS  Of  WATER  USE  FOR  COAL  DEVELOPMENT 

OUalNG  THE  THREE-YEAR  MORATORIUM  ON  WATER  ALLOCATION 

IN  THE  YELLOWSTONE  RIVER  BASIN. 

TWC  MAJOR  PHASES  ARE  INVOLVED.   IN  THE  FIRST,  THE  RESEARCH 

PHASE,  THREE  METHODS  ARE  BEING  APPLIED:   1)  INFORMATION 

IS  OBTAINED  ON  WATER  USE  AND  COAL  DEVELOPMENT  PLANS, 

ACTIONS  AND  OPTIONS  THROUGH  IN-DEPTH  INTERVIEWS  WITH 

DECISION-MAKERS  AND  INFLUENTIAL  PERSONS  IN  AGENCIES, 

INDUSTRY,  THE  LEGISLATURE  AND  PRESSURE  GROUPS.   2)  A 

PROBABILITY  SAMPLE  OF  RESIDENTS  OF  THE  STUDY  AREA, 

ThRCUGH  RESPONSES  TO  A  MAIL  QUESTIONNAIRE  PROVIDES 

DATA  ON  PRIORITIES  AND  OPINIONS  CONCERNING  WATER  USE 

fOf.  COAL  DEVELOPMENT,  AND  THE  IMPACTS  THEY  WOULD  EXPECT 

FRCM  INCREASED  DEVELOPMENT  OF  THE  COAL  RESOURCES  IN  THE 

AkEA.   3)  DATA  FROM  MANY  SOURCES  CONCERNING  PRESSURES 

FOR  CHANGES  IN  WATER  USE,  LEGISLATIVE  TRENDS  CONCERNING 

WATER  AND  COAL  DEVELOPMENT,  INFORMATION  ON  LAWSUITS 

ALSO  PROVIDES  IMPORTANT  BACKGROUND  AGAINST  WHICH  TO 

ASSESS  THE  INFORMATION  OBTAINED  BY  METHODS  ONE  AND 

Two  ABOVE. 

IHE  IMPLEMENTATION  PHASE  INVOLVES  COMBINING  THE  RESULTS 

CF  IHE  RESEARCH  PHASE  INTO  A  MEANINGFUL  PUBLIC  PRE- 

SENTATIOK  AND  A  WRITTEN  SUMMARY,  BOTH  IN  LAYMAN'S 

TERMS.   THE  PRESENTATION  IS  TO  BE  GIVEN  IN  SEVERAL  FORUMS 

THROUGHOUT  THE  STUDY  AREAS  TO  STIMULATE  PUBLIC  DIALOGUE 

AND  INVOLEMENT.   THE  SUMMARY  IS  TO  BE  DISTRIBUTED  IN 

CONJUNCTION  WITH  THESE  FORUMS.   FINALLY,  THE  EFFECTIVE- 

NESS OF  THE  PROGRAM  AS  A  TOOL  FOR  DIALOGUE  BETWEEN 

DECISION-MAKERS  AND  THE  PUBLIC  IS  TO  BE  EVALUATED. 

S  PROJECT  WAS  DESIGNED  PRIMARILY  TO  ENCOURAGE  PUBLIC 
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OS60ING  BESEARCM  EFFORT  yHICH  OPERATES  UNOER  THE 
mSECTlOk  OF  THE  NORTHERN  CHETENNE  TRIBAL  COUNCIL  AND  THE 
PEOPLE  OF  THE  NORTHERN  CHETENNE  TRIBE.   IT  DOES  NOT 
FUNCTION  AS  A  PART  Of,  NOR  IS  IT  CONTROLLED  BT,  THE 
BUREAU  OF  INDIAN  AFFAIRS.   ITS  PRINCIPAL  PURPOSE  IS  TO 
ASSESS  IN  DEPTH  THE  POTENTIAL  INPACTS  TO  NORTHERN  CHETENNE 
LAND  AND  PEOPLE  RESULTING  FROM  PROPOSED  ENERGT  DEVELOP- 
MENT ON  AND  NEAR  THE  RESERVATION.   PROJECT  STAFF  ARE 
CLRRENTLT  DEVELOPING  RESEARCH  PROGRANS  AINED  AT  SECURING 
RELIABLE  ENVIRONMENTAL,  SOCIAL,  LEGAL  AND  CULTURAL 
INfORNATION.   THE  DATA  GATHERED  FROH  THESE  RESEARCH 
PBCGRANS  HILL  BE  DISSEMINATED  TO  THE  TRIBE,  PROVIDING 
THE  INFOBP-AIION  BASE  NEEDED  BT  THE  NORTHERN  CHEYENNE 
TO  CRITICALLY  ASSESS  PROPOSED  ENERGY  DEVELOPMtNl  ON 
THE  RESERVATION  AND  HOy  IT  MILL  AFFECT  THEIR  LIVES. 
DECISIONS  OF  FAR  -  REACHING  CONSEOUENCE  yiLL  SOON  BE 
MADE. 

EIAMPLES  CF  SPECIFIC  RESEARCH  UNDERyAY  INCLUDE  THE 
FOLLOyiNG:   A)   A  DETAILED  SOCIAL  IMPACT  RESEARCH 
PROGRAM  IS  PRESENTLY  UNDERMAY.   SOCIOECONOMIC  CONDITIONS 
ON  THE  RESERVATION  ARE  BEING  STUDIED.   IT  IS  HOPED 
IHAT  SUCH  AN  ANALYSIS  VILL  PROVIDE  INSIGHT  INTO  HOy 
TO  PAIIMI2E  POTENTIAL  BENEFITS  FROM  ENERGT  DEVELOPMENT 
CN  AND  NEAR  THE  RESERVATION,  yHlLE  AT  THE  SAME  TIME 
PROVIDING  MAXIMUM  PROTECTION  TO  NORTHERN  CHEYENNE  CULTURE. 
e)   LEGAL  RESEARCH  IS  BEING  CONDUCTED  TO  DETERMINE  NORTHERN 
CHETENNE  yATER  RIGHTS.   RESEARCH  INTO  THE  TRIBE'S 
COURT  SYSTEM  IS  BEING  CARRIED  OUT  IN  AN  ATTEMPT  TO 
IMPROVE  IT'S  ABILITY  TO  ADJUST  TO  PRESSURES  OF  POPULATION 
GRCVTH.   TRIBAL  LEGISLATION  IS  BEING  STUDIED  AND  NEy 
LAWS  FORP^ULATED  TO  COPE  ylTH  ANTICIPATED  LEGAL  PROBLEMS 
RESULTING  FROM  POTENTIAL  ENERGY  DEVELOPMENT. 
OIHER  PROJECTS  OF  A  ylOE  RANGING  NATURE  ARE  BEING 
DONE,  ADDITIONAL  INFORMATION  CAN  BE  OBTAINED  BY  CONTACTING 
THE  RESEARCH  OFFICE. 
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PICJECT  TITLE: 

PBEPIUH  fUELS  FRON  NORTHERN  6REAT  PLAINS  LI6N1TE:  PROJECT 
llChlTE 

INtESIIGATORS : 

C.  E.  SEVERSON 

RESEARCH  FACILITT: 

UNIV.  OF  NORTH  DAKOTA 
ENS.  EXPERINENT  STATION 
(BAND  FOEkS,  ND   iSiCZ 

PBIP-ART  SPONSOR: 

l.S.  ENERST  RESEARCH  t  DEVELOPNENT  ADNIN. 

PRIPARI  FUNOINC  ANOUNT: 
1972  -  2Ci,CCC 
197«  -  4?1,C0C 
1975  -  1,075,000 
LICNITE 

IINE  FRAKE: 

07  CI  65  TO  03  28  77 

LCCAIION: 
•IC 

ABSTRACT: 

PROJECT  LI6N1TE  VAS  INITIATED  AT  THE  CHE"ICAL  ENGINEERINS 
OIPARTRENT  OF  THE  UNIVERSITY  OF  NORTH  DAKOTA  IN  1972  TO  DE- 
VELOP AN  APPROACH  TO  THE  CONVERSION  OF  LIGNITE  IN  A  RtFINERT 
PR00UC1N6  A  SPECTRUN  OF  UPGRADED  PRODUCTS.   THE  CCB  CON- 
TRACT PRCWIOEO  THAT  DRYING,  L I 8U E F A C T I  ON  ,  GASIFICATION,  HY- 
DROGENATION,  AND  CARBONIZATION  OF  LIGNITE  NERE  TO  BE  COI«- 
BINED  IN  A  IrAT  THAT  MOULD  PERNIT  FLEXIBILITY  OF  PRODUCT 
OUTPUT  A^C  OPTimZATION  OF  PLANT  ECONCNY.   STEPS  IN  PRO- 
CESSING kERE  TO  BE  IDENTIFIED  THAT  WERE  IN  NEED  OF  TECHNI- 
CAL AOVANCEdENT;  AND  LABORATORY,  BENCH  SCALE,  AND  PROCESS 
DEVELOPKENT  kORK  MERE  TO  BE  CARRIED  OUT  ON  SUCH  STEPS  TO 
FRCUDE  INFORNATION  NECESSARY  FOR  SCALEUP  TO  PILOT  PLANT 
OPERATION.   THE  FIRST  PROCESS  STEP  CHOSEN  FOR  STUDY  HAS 
THE  PRODUCTION  OF  SOLVENT  REFINED  LIGNITE  (SRL)  BY  A 
"ILD  HTOBOGENATION  USING  SYNTHESIS  GAS  AND  A  LIGNITE- 
DERIVED  HYDROGEN  DONOR  SOLVENT  CARRIER.   THIS  PROCESS  HAD 
BEEN  UNDER  STUDY  THROUGH  SPONSORSHIP  FIRST  BY  THE  BURLING- 
ICN  NORTHERN  RAILROAD  AND  THEN  BY  THE  PITTSBURGH  AND  MIO- 
XA»  COAL  PINING  COPPANY  AT  UND  FOR  SEVERAL  YEARS  PRIOR  TO 
CCPHENCEPENT  OF  THE  OCR  PROGRAP,  AND  UNDER  THE  OCR  IT  HAS 
BEEN  CARRIED  THROUGH  THE  CONSTRUCTION  OF  A  PROCESS  OEVELOP- 
HENT  UNIT  <POU)  SCALED  FOR  CONVERTING  ABOUT  0.5  TONS  PER 
DAY  CF  LIGNITE.   THE  PROCESS  CONVERTS  ABOUT  90  PERCENT  OF 
THE  BOISTURE-AND-ASH-FRtE  LIGNITE,  YIELDING  A  PROJECTED 
5«  PER  CENT  OF  SRL  AND  <,    PER  CENT  OF  LIGHTER  OILS. 
aEPCRIS  AND  PUBLICATIONS: 

<1)0.  R.  SKlDPORt,  D.  S.  GLEASON,  ET  AL  .   LOK-ASH  ELECTRODE 
CAkBON  FBOP  LIGNITE.   BUREAU  OF  PINES  CIRCULAR  IC  837e 
lECHNCLOCY  AND  USE  OF  LIGNITE,  PROCEEDINGS:  BUREAU  OF  HINES- 


INIVERSITY  OF  NORTH  DAKOTA  STHPOSIUH,  GRAND  FORKS,  NORTh 
DAKOTA,  APRIL  27-28,  1967,  PP.  137-1t<i;  <2)D.  E.  SEVERSON, 
D.  R.  SKIDPORE,  ET  AL.   SOLUT I  ON -H YDROGEN A T I  ON  OF  LIGNITE 
:N  COAL-DRIVED  SOLVENTS.   TRANSACTIONS,  SOCIETY  OF  NINING 
ENGINEERS,  AINE,  VOL.  2  4  7,  PP.  133-136  (JUNE,  1970); 
(3>C.  H.  hRIGHT  AND  D.  E.  SEVERSON.   EXPERIMENTAL  EVI- 
DENCE FOR  CATALYST  ACTIVITY  IN  COAL  MINERALS.   PREPRINTS 
DIVISION  OF  FUEL  CHEMISTRY,  ACS,  VOL.  16,  NO.  2,  PP.  68- 
!2  (1972);  <4)D.  E.  SEVERSON,  A.  M.  SOUBY,  ET  AL  .   LAB- 
CRATORY  STUDIES  ON  SOLU T lON-H YDROGE N AT  I  ON  OF  LIGNITE. 
IC  BE  PUBLISHED  IN  BUREAU  OF  NINES  INFORMATION  CIRCULAR, 
TECHNOLOCY  AND  USE  OF  LIGNITE,  PBOCEEDINGS:  BUREAU  OF  MINES- 
LNIVERSITY  OF  NORTH  DAKOTA  SYMPOSIUM,  GRAND  FORKS,  ND, 
PAY  9-1C,  1973;  <5)A.  M.  SOUBY,  0.  E.  SEVERSON,  ET  AL. 

PROJECT  LIGNITE:  CONVENIENCE  FUELS  FROM  NORTHERN  GREAT 
PLAINS  PROVINCE  LIGNITE.    TO  BE  PUBLISHED  IN  THE  PRO- 
CEEDINGS OF  THE  NORTH  DAKOTA  ACADEMY  OF  SCIENCE. 
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UAY  AN  EFFORT  TO  MAKE  COAL  A  MORE 
MENTALLY  THREATENING  ENERGY  SOURCE, 
VELOPMENT  OF  NEk  TECHNOLOGIES 
CONVERT  IT  INTO  A  LISUID  OR  GASEOUS 
NERGY  SOURCE  IS  STILL  IN  A  VERY 
NT.  BUT  HAS  POTENTIAL  AS  AN  IM- 
ENER6Y.   RESEARCH  FOR  THIS  RE- 
RDISC IPLINAB Y  TEAM  FOR  THE  PURPOSE 
FORMATION  NEEDED  FOR  PLANNING  A 
SSMENT  OF  ONE  OF  THESE  RESOURCE 
N  AS  THE  AREA  FOB  A  MORE  DETAILED 
ESE  THREE  CRITERIA:   LIKELY 
CE  OF  THE  RESOURCE  AND  ITS  OEVELOP- 
EAR  FUTURE;  AVAILABILITY  OF 
ALTERNATIVES;   ACCESSIBILITY  OF 
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DAI*  CONCERNING  THESE  ALTERNATIVES.   DESCRIPTIONS  OF 
THE  RESOIRCE  BASE,  THE  DEVELOPfENT  TECHNOLOGIES  AVAILABLE 
NOV  OR  LIKELT  TO  BE  AVAILABLE  WITHIN  TEN  YEARS,  ECONOMICS 
OF  RESOURCE  DEVELOPMENT,  AND  REGULATION  OF  RESOURCE  DE- 
VELOPMENT ARE  GIVEN  FOR  BOTH  THE  COAL  AND  OIL  SHALE 
SYSTEMS. 
REPORTS  AND  PUBLICATIONS: 

I.  L.  WHITE,  M.  A.  CHARTOCK,  ET  AL.  'THE  COAL  AND  OIL 
SHALE  RESOURCE  DEVELOPMENT  SYSTEMS:  AN  INTERIM  REPORT.' 
NCtMAN,  CKLA.:  UNIVERSITY  OF  OKLAHOMA  PRESS,  1975. 
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LE  : 

IFICATION:  LIGNITE  GASIFICATION  PILOT  PLANT 

CILITY: 

A,  OFFICE  OF  COAL  RESEARCH 

STREETS  N.  W. 
CD,  DC  202«0 
NSOR  : 

A,  OFFICE  OF  COAL  RESEARCH 
ATION  COAL  CO. 
DING  AMOUNT: 
.CCO.OOQ 
,76C,000 

TC  12  31  75 


TION  OF  THE  PILOT  PLANT  AT  RAPID  CITY,  SOUTH 
BEGAN  IN  AUGUST  1969.   THIS  PROCESS  IS  DESIGNED 
IGNITE  AS  A  RAW  MATERIAL  FOR  CONVERSION  TO  PIPE- 
LITY  GAS.   THE  PRINCIPAL  FEATURE  OF  THE  PROCESS 
IT  DOES  NOT  REauiRE  A  LARGE  AMOUNT  OF  OXYGEN. 
(LIMESTONE)  IS  USED  TO  ABSORB  CO  2  AND  AS  A  HEAT- 
MEDIUM. 
PUBLICATIONS: 
ANNUAL  REPORT,  APPENDIX 


NSOR  : 

RGY  RESEARCH  t  DEVELOPMENT  ADMIN. 

DING  AMOUNT: 

ARY 

TO  INDEFINITE 


CTIVE  OF  THIS  RESEARCH  PROJECT  IS  TO  IMPROVE  THE 
EFFICIENCY  AND  INCREASE  THE  AVAILABILITY  OF  STEAM 
RS  IN  WESTERN  POWERPLANTS.   A  STUDY  WILL  BE  MADE  OF 
AND  CORROSION  OF  FIRESIDE  HEAT-TRANSFER  SURFACES  TO 
HE  MECHANISM  OF  ASH  DEPOSITION  AND  TO  PURSUE  FIELD 
IN  ACTUAL  INDUSTRIAL  BOILERS.   A  SURVEY  WILL  ALSO 
TAKEN  OF  FUEL  AND  ASH  PROPERTIES.   THE  PHENOMENA  OF 
CRPTION  IN  LABORATORY  AND  COMMERCIAL  BOILERS  WILL 
STUDIED.   DATA  ON  COMBUSTIBILITY  OF  LIGNITES,  WESTERN 
D  PROCESS  CHARS  WILL  ALSO  BE  COLLECTED. 


00000220 

PROJECT  TITLE: 

STATISTICAL  CLASSIFICATION  AND  ESTIt^lATION  APPLIED 
TO  GEOPHYSICAL  INDUCTION  SIGNATURES 


PROJECT  SUPERVISOR: 
EDMUND  A.  QUINCY 

UNIV.  OF  WYOMING,  DEPT.  OF  ELECTRICAL  ENGINEERING 
LARAMIE,  WY   82071 
307-766-2162 
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UNIV.  OF  WYOMING 
LARAMIE,  WY   82071 
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PRCJECT  TITLE: 

IMPROVING  THE  THERMAL  EFFICIENCY  AND  AVAILABILITY  OF 

BOILERS  BURNING  WESTERN  COALS  AND  LIGNITES  -  ADVANCING 

ENERGY  UTILIZATION  TECHNOLOGY  -  PROJECT  G-1 
INVESTIGATORS  : 

G.  H.  GRCNHOVD 
RESEARCH  FACILITY: 

U.S.  ENERGY  RESEARCH  i    DEVELOPMENT  ADMIN. 

GRAND  FORKS  ENERGY  RESEARCH  LAB 

eO»  5213,  UNIVERSITY  STATION 

GBAND  FORKS,  ND   S3201 


riME  FRAME: 

09  01  73  TO  INDEFINITE 


LOCATION: 
WY 


ABSTRACT: 

THE  BAYES  ALGORITHM  FOR  CLASSIFYING  NOISY  ELECTROMAG- 
NETIC INDUCTION  SIGNATURES  IS  DERIVED  AND  ITS  PER- 
FORMANCE IS  CALCULATED.   TWO  CLASSES  OF  NOISY  GEO- 
PHYSICAL RESPONSES  ARE  CONSIDERED.   THE  FIRST  CLASS 
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CORRESPONDS  TO  A  CONDUCTING  HALF-SPACE  WITH  UN- 
KNOWN CONDUCTIVITY  AND  THE  SECOND  CLASS  CORRES- 
PONDS TO  A  HORIZONTAL,  THIN  SHEET  WITH  UNKNOWN 
CONDUCTIVITY-THICKNESS  PRODUCT. 

IN  ADDITION,  THE  CONDITIONAL  MAXIMUM-LIKELIHOOD 
ALGORITHM  FOR  ESTIMATING  THE  CONDUCTIVITY-THICK- 
NESS FROM  NOISY  CLASSIFIED  RESPONSES  IS  DERIVED 
AND  ITS  PERFORMANCE  CALCULATED.   MEAN  SQUARE  ERROR 
FOR  THIS  ESTIMATOR  IS  COMPARED  WITH  THAT  OBTAINED 
BY  THE  LINEAR  INVERSE  TECHNIQUE  OF  MODEL  FITTING. 


REPORTS  AND  PUBLICATIONS: 

E.  A.  QUINCY  AND  D.  F.  MORRE .   "BAYES  CLASSIFICATION 
OF  GEOPHYSICAL  INDUCTION  SIGNATURES  AND  MAXIMUM 
LIKELIHOOD  ESTIMATION  OF  GEOPHYSICAL  PARAMETERS." 
OCTOVER  1974,   SUMMARY  1974  IEEE  INTERNATIONAL 
SYMPOSIUM  ON  INFORMATION  THEORY,  NOTRE  DAME, 
INDIANA. 


CCCCC^21 
PROJECT  TITLE: 

RHEOLOSt  Of  COAL-fUEL  Oil  SLURRIES 
PROJECT  NUMBER: 

NSf  EPP-75C-4172 
P'OJECT  SUPERVISOR: 

LARRT  e.  BAUER 

ChE^ICAL  ENG.  OEPT. 

SOUTH  DAKOTA  SCHOOL  OF  I^INES  (  TECHN0L06Y 

RAPID  CITY,  SD   577C1 

6C5-39*-2«21 
PRIMART  SPONSOR: 

HATIONAL  science  FOUNDATION 

LEC  SCIUCHETTI 

UNDER6RACLATE  RESEARCH  PARTICIPANT 

PKOeRAM  feR./ROOH  636y 

bASHINETCN,  DC   2CSS0 

2C2-2e2-79CC 

PRIPARt  FUNDING  AMOUNT: 

U.100 
IIME  FRAME: 

CI  20  75  TO  m  01  7b 
LCCAIICN: 

'.  0 
APSIRACT: 

THE  SCIEMIFIC  OBJECTIUE  OF  THIS  PROPOSED  PROJECT  - 

THE  DETERMINATION  OF  THE  RHE0LC6ICAL  BEHAVIOR  Of  COAL- 

fLEL  SLURRIES  -  WILL  HAVE  APPLICATION  IN  THE  DESIGN  AND 

OPERATION  OF  COAL  LIQUIFACTION  PLANTS. 
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PHOJECT  TITLE: 

FOSEST  ENGINEERING  SYSTERS  FOR  STEEP  MOUNTAIN  FORESTRY 
l»i»ESTISATORS: 

R.  e.  GARDNER 
RESEARCH  FACILITY: 

U.S.  FOREST  SERVICE,  FORESTRY  SCIENCES  LAB. 

BC7EHAN,  HT   59715 
PRIMARY  SPONSOR: 

U.S.  FOREST  SERVICE 
PSIMARY  FUNDING  AMOUNT: 

1973  -  9C,CC0 

197A  -  9C,C00 

1975  -  9C,C00 

IIME  FRAME: 

01  01  73  -  CONTINUING 

LOCATION: 
MJ 

AFSIRACT  : 

MOST  SURFACE  MINED  MATERIAL  IS  HAULED  IN  LARGE  TRUCKS;   CON- 
SEaUENTLY,  E  LABOR  A  T  E--THOUGH  POORLY  PLANNED— ROAD  SYSTEMS 
ARE  BUILT  TO  SERVICE  SURFACE  MINED  AREAS.   A  STUDY  IS  BEING 
DONE  TO  DEVELOP  TRANSPORT  SYSTEMS  TO  REDUCE  THE  ENVIRONMENTAL 
IMPACT  ON  FOREST  ROADS.   AN  EXPERIMENTAL  ROAD  yAS  DESIGNED 
AND  CONSTRUCTED  ON  THE  CORAM  EXPERIMENTAL  FOREST  IN  THE  FLAT- 
HEAD NATIONAL  FOREST  IN  NORTHWESTERN  MONTANA.   SEVERAL  YEARS 
OF  MONITORING  OF  ENVIRONMENTAL  IMPACTS  WILL  BE  NECESSARY 
BEFORE  THEY  CAN  BE  EVALUATED  AND  THESE  EVALUATIONS  WILL  BE 
REPORTED  IN  FUTURE  PUBLICATIONS. 


00000224 

PROJECT  TITLE: 

DEVELOPMENT  OF  PREMINING  AND  RECLAMATION  PLAN 
RATIONALE 


PROJECT  NUMBER: 
J0255002 


INVESTIGATORS : 

LLOYD  BROWN  :   GERALD  PLACE 
605  PARFET  ST. 
DENVER,  CO   80215 
303-232-6262 


PROJECT  SUPERVISOR: 
AL  D.  PERNICHELE 
DAiMES  i    MOORE 
7101  WISCONSIN  AVE. 
WASHINGTON,  DC   20014 
301-652-2215 


PRI:-IARY  SPONSOR: 

U.S.  BUREAU  OF  MINES 

SPOKANE  MINING  RESEARCH  CENTER 

LEWIS  M  MCNAY 

E.  314  MONTGOMERY 

SPOKANE,  WA   0029  7 

509-484-1610 


PRIMARY  FUNDING  AMOUNT: 
FY  76  -  92,313 
FY  77  -  240,000 
FY  78  -  200,045 


TIME  FRAME: 

06  24  75  TO  06  24  76 


ABSTRACT: 

EXISTING  AND  PROPOSED  STATE  AND  FEDERAL  SURFACE  MINING 
AND  RECLAMATION  STATUTES  CONTAIN  PERMIT  PROGRAMS  WHICH 
CONTAIN  PERMIT  PROGRAMS  WHICH  REQUIRE  MINE  OPERATORS 
TO  DEVELOP  AND  PREPARE  COMPREHENSIVE  PREMINING  AND  REC- 
LAMATION PLANS.   TO  COMPLY  WITH  THIS  REQUIRE.-IENT ,  A 
PREMINING  INVESTIGATION  MUST  FIRST  BE  CONDUCTED  TO  DE- 
FINE EXISTING  CLIMATIC,  GEOLOGIC,  HYDROLOGIC,  PHYSIO- 
GRAPHIC, LOCAL  AND  REGIONAL  LAND-USE  PATTERNS  AND  PLANS 
AND  SOCIO-ECONOMIC  CONDITIONS  AT  THE  PROPOSED  MINE- 
SITE. 

SECONDLY,  THE  PLAN  MUST  DISCUSS  TEMPORARY  DISTURBANCE 
TO  THESE  ABOVE-MENTIONED  PARAMETERS  AND  THE  METHODOLO- 
GY THE  OPERATOR  WILL  EMPLOY  TO  CONTROL  ANY  ADVERSE  IMPACT 
TO  THE  ENVIRONMENT  DURING  AND  FOLLOWING  MINING  ACTIVITY. 

CONTRACT  OBJECTIVE:   TO  DEVELOP  A  LOGICAL  RATIONALE  FOR 
PREPARING  PREMINING  AND  RECLAMATION  PLANS  AND  TO  FIELD 
TEST  AND  EVALUATE  THE  DEVELOPED  RATIONALE.   THE  CON- 
TRACTOR SHALL  CONDUCT  THE  PROPOSED  RESEARCH  STUDY  IN 
THREE  DISTINCT  PHASES: 

PHASE  I  SHALL  BE  DIRECTED  TOWARE  THE  DEVELOPMENT  OF 
LOGICAL   RATIONALE  PROCEDURES,  AND  GUIDELINES  TO 
DEVELOPMENT  PREMINING  AND  RECLAMATION  PLANS: 

PHASE  II  EFFORT  SHALL  CONSIST  OF  DEVELOPING  METHODO- 
LOGY AND  SELECTING  EQUIP!1ENT  TO  EVALUATE  PREMINING 
SITE  CONDITIONS;  AND 

PHASE  III  SHALL  CONSIST  OF  DEVELOPING  METHODOLOGY  AND 
SELECTING  EQUIPMENT  TO  EVALUATE  PREMINING  SITE 
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PHASE  III  SHALL  CONSIST  OF  A  SERIES  OF  FIELD 
TEST  TO  EVALUATE  THE  VIABILITY  OF  THE  DEVELOPED 
RATIONALE  AND  TO  DELINEATE  APPROPRIATE  MODIFICA- 
TIONS TO  IMPROVE  THE  UTILITY  OF  THE  RATIONALE. 


TIME  FRAME: 

08  11  74  TO  08  11  75 


LOCATION: 
MT 


TYPE  OF  STUDY: 

PART  OF  "SURFACE  MINING,  EXTRACTION,  RECLAMATION  SUB- 
PROGRAM."  U.S.  BUREAU  OF  MINES,  SPOKANE  MINING 
RESEARCH  CENTER. 
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ABSTRACT: 

AN  EXAMINATION  OF  THE  ALTERNATE  METHODS  OF  HANDLING  THE 
PARTING  BETWEEN  TWO  COAL  SEAMS.   AN  EXISTING  MINE  WILL  BE 
STUDIES  USING  INDUSTRIAL  ENGINEERING  TECHNIQUES  TO  DETERMINE 
ALL  DESING  AND  EQUIPMENT  INTERACTIONS.   THE  ECONOMIC  AND 
TECHNICAL  FEASIBILITY  OF  A  STORING  METHOD  WILL  BE  COMPARED 
WITH  THE  PRESENT  PRACTICE  OF  SPOIL  HANDLING. 


PROJECT  TITLE: 

ALTERNATE  METHODS  OF  HANDLING  THE  PARTING  BETWEEN  TWO 
COAL  SEAMS 


TYPE  OF  STUDY: 

PART  OF  "SURFACE  MINING,  EXTRACTION,  RECLAMATION  SUB- 
PROGRAM,"  U.S.  BUREAU  OF  MINES,  SPOKANE  MINING 
RESEARCH  CENTER. 


PROJECT  NUMBER: 
G0254004 
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INVESTIGATORS: 

THOMAS  E.  FINCH 


PROJECT  TITLE: 

CONTINUOUS  STRIPPING  AND  MINING  TECHNIQUE 


PROJECT  SUPERVISOR: 

MONTANA  COLLEGE  OF  MINERAL  SCIENCE  i,    TECHNOLOGY  FOUNDATION 
WEST  PARK  STREET 
BUTTE , MONTANA   59701 
406-792-8321 


PRIMARY  SPONSOR: 

U.S.  BUREAU  OF  MINES,  SPOKANE  MINING  RESEARCH  CENTER 

THOMAS  W.  MARTIN 

E.  315  MONTGOMERY 

SPOKANE,  WA   99207 

509-484-1618 


COOPERATOR: 

WESTERN  ENERGY  CO. 
40  E.  BROADWAY 
BUTTE,  MT   59701 


PRIilARY  FUNDING  AMOUNT: 
21,772 


PROJECT  NUMBER: 
H0252057 

INVESTIGATORS: 
F.  H.  HOLLAND 

PROJECT  SUPERVISOR: 

HOLLAND  CONSTRUCTION  CO. 
P.O.  BOX  20223 
BILLINGS,  MT   59102 
406-656-2506 


COOPERATOR: 

WYODAK  MINE 
BUD  WESTRE 
GILLETTE,  WY   82616 

PRIMARY  SPONSOR: 

U.S.  BUREAU  OF  MINES 

SPOKANE  MINING  RESEARCH  CENTER 

EARL  FRIZZELL 

E.  315  MONTGOMERY 

SPOKANE,  WA   99207 
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SECONDARY  SPONSOR: 

HOLLAND  CONSTRUCTION  CO. 

PRIMARY  FUNDING  AMOUNT: 
264,558 

SECONDARY  FUNDING  AMOUNT: 
211,508 


IKPACTS  Cf  ALTERNATIVE  TRAN SPOBT A T ION  SYSTEMS  DES16NED 
TO  SERVICE  SURFACE  MINING  OR  EXPLORATION  SITES. 
IN  THE  EARTH  PLACEMENT  PHASE,  THE  BASIC  OBJECTIVE  IS 
TO  DEVELOP  A  NETHOOOLOGT  FOR  ASSESSING  AND  COMPARING 
ALTERNATIVE  SURFACE  MINING  EARTH  PLACEMENT  STRATEGIES 
6ELATIVE  TO  THEIR  ENVIRONMENTAL  IMPACTS  WITH  PARTICULAR 
EMPHASIS  ON  MASS  STABILITY  AND  RECLAMATION  VIABILITY. 


TIME  FRAME: 

06  27  75  TO  12  27  75 

LOCATION : 
WY 

ABSTRACT: 

OBJECTIVES:   TO  DETERMINE  BY  FIELD  TESTS  WHETHER  THE  CON- 
TINUOUS/EXCAVATOR LEADER  WILL  MAINTAIN  OR  INCREASE  PRODUCTION 
IN  THE  NORTHERN  GREAT  PLAINS  REGION  AT  A  LOWER  COST.   TO 
PROCURE  OPERATING  DATA  FOR  ASSESSING  THE  EQUIPMENT'S  POTEN- 
TIAL AS  A  COAL-MINING  MACHINE. 

TYPE  OF  STUDY: 

PART  OF  "SURFACE  MINING  EQUIPMENT  SUB-PROGRAM,"  U.S.  BUREAU 
OF  MINES.  SPOKANE  MINING  RESEARCH  CENTER 


0CCC0227 
PROJECT  TITLE: 

EVALUATION  OF  ALTERNATIVE  TRANSPORTATION  AND  EARTH 

PLACEMENT  SYSTEMS  APPLICABLE  TO  SURFACE  MINING  SITES. 
PROJECT  SUPERVISOR: 

ALFRED  C.  SCHEER;  DONALD  R.  REICHMUTH 

MONTANA  STATE  UNIV.,  DEPT.  OF  CIVIL  ENG. 

BCiEMAN,  MT   59715 

4C6-99A-2111 
PniMARY  SPONSOR: 

U.S.  FOREST  SERVICE,  SURFACE  ENVIRONMENT  i    MINING 

US  bRANC  AVE. 

BILLINGS,  MT 

«0<-245-«711  «6468 
PRIMARY  FUNDING  AMOUNT: 

115,000 
TIME  FRAME: 

Ct  15  74  TO  L6  30  76 
LCCAIION: 

RI 
ACSTRACT : 

IN  THE  TRANSPORTATION  PHASE,  THE  BASIC  OBJECTIVE  IS  TO 

DEVELOP  A  l»EIH0DOLOGY  FOR  ASSESSING  THE  ENVIRONMENTAL 


1  .(  OIHEB 


CCCCCi28 

PRCJECT  TITLE : 

6ECST«T1STICS  OF  yTOKING  COAL 

Ik«ES1ie«TOI)S: 
eABT  CLASS 

kTCKINS  CEOLCCICAL  SURVEY 
lABAHIE,  bT 
307-766-2287 

PtCJECT  SUPERVISOR: 
LECIi  E.  eCRfiXAN 

UMIV.  Of  t.Y0KIN6,  OEPT.  Of  GECIC6T 
UMVERSITT  STATION 
tARAnlE.  UJ.        62071 
3C7-766-«148 

PCIKAR1  SPONSOR: 

U.S.  BUREAU  CF  LAND  nANAGEMENT 

SECONDABT  SPONSORS: 
UklV.  OF  UTOnlNG 

PRIKARY  fUNOING  ABOUNT: 
U.CCC 

SECONDARY  FINDING  AMOUNTS: 
1C.397 

LCCAIION: 
hY 

APSIRACT : 

A  DETAILED  STATISTICAL  ANALYSIS  OF  THE 
AND  GEOLOGICAL  CHARACTERISTIC  OF  UYOKIN 
TECHNIQUES  OF  GE OS T AT  I S T 1 C S  hILL  BE  USE 
SPATIAL  AND  IN  SITU  VARIABILITY  CF  AVAI 
CCMING  DATA  FOR  WYONING  COALS.  THE  PR 
aiLL  TRY  TO  'KAKt  SENSE'  OUT  OF  THE  «AZ 
AND  REDUCE  THE  DATA  TO  THE  LEAST  NUMBER 
CHARACTERIZATIONS  AND  RELATIONSHIPS  POS 
CONSIDERED  FOR  ANALYSIS  VILL  INCLUDE  PR 
AND  HEATING  VALUE,  ASH  CONTENT,  ASH  FUS 
GRINDABILITY  INDICES,  SULFUR  CONCENTRAT 
TRACE  ELEMENTS.  THE  PROJECT  MILL  SERVE 
AS  A  LOGICAL  NEAT  STEP  IN  THE  STUDY  Of 
CbiAINEO  TO  MAKE  THE  INFORMATION  AS  USE 
AND  INDUSTRIAL  PLANNING  AS  POSSIBLE. 
FOe  PRELIMINARY  SCREENING,  STANDARD  STA 
CtDLRES  SUCH  AS  ANALYSIS  Of  VARIANCE,  R 
AND  ANALYSIS  OF  COVARIANCE  WILL  BE  USED 
VERSIONS  OF  THESE  PROCEDURES  HILL  PROBA 
A  MAJOR  EFFORT  t>ILL  BE  MADE  TO  UTILIZE 
THEORY  OF  REGIONALIZED  VARIABLES  AS  DEV 
AND  HIS  STUDENTS  IN  FRANCE. 

REPORTS  AND  PUBLICATIONS: 

ELItGMAN,  L.E.,  'CORRELATED  RANDOMNESS: 
IN  ESTIMATING  RELIABILITY  OF  ORE-BODY  E 
DECISION-MAKING  IN  THE  MINERAL  INDUSTRI 
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CONTINUED  EDUCATION,  UNIV.  OF  BRITISH  COLUMBIA,  VANCOURER, 

F.C.,  H71. 

GLASS,  G.B.,  D.M.  LANE  AND  F .K .  ROOT,  'ShbETWATER 

COUNTY,  hYCMING:   GEOLOGIC  MAP,AYLAS  AND  SUMMARY 

CF  ECONOMIC  MINERAL  RESOURCES'  'WYOMING  6E0L.  SURVEY 

CCLNTY  RESOURCE  SERIES  CRS-2,  1    PLATES,  1973. 
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WCtK  BEOHE  NECESSARY  IN  FISCAL  TEAR  197«,  AND  THE  ENVRION- 
HENIAL  RESEARCH  HAS  BEEN  VIRTUALLY  RECESSED  EXCEPT  FOR 
MONITORINe  ACTIVITIES  IN  CONNECTION  WITH  RETORTING  EXPERI- 


MENTS. 
<)EFCRTS  AND  PUBLICATIONS: 

SEE   BIBLIOGRAPHY  OF  OIL  SHALE  AND  SHALE  OIL 
flNES  PUBLICATIONS,  OSRD  59,  1972 
ENERGY  RESEARCH  CENTER. 
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PSCJECT  TITLE: 

irPROVEO  PETROLEUM  AND  NATURAL  GAS  RECOVERY 

INVESTIGATORS: 

U.S.  DEPT.  OF  INTERIOR,  BUREAU  OF  MINES 

L.S.  EROA,  DIV.  OF  APPLIED  TECHNOLOGY 

AAEilCAN  GAS  ASSOCIATION 

(lESEASCH  FACILITY: 

U.S.  DEPT.  OF  INTERIOR,  BUREAU  OF  MINES, 

DIVISION  OF  PETROLEUM  1  NATURAL  GAS 

tCIS  UILSON  BLVD. 

BALLSTON  TOWERS  3,  SUITE  3A0 

ARLINGTON,  VA   222C3 

PRINARY  FUNDING  AMOUNT: 

PROPRIETARY 

TIME  FRAME: 

01  CI  69  TO  INDEFINITE 

LCCA1I0N: 

CK   kV   MY    CA 

AFSTRACT: 

RESEARCH  ON  THE  STIMULATION  OF  PETROLEUM  AND  NATURAL  GAS 

INCLUDES  TyO  GENERAL  AREAS:  (1 > F RACTURI NG  OF  LOy-PERMEA- 

eiLITY  FCRMATIONS;  AND  (2)  FLUID  INJECTION  TECHNIfiUES.   IN 

THE  FIRST  AREA,  METHODS  HAVE  BEEN  DEVISED  AND  APPLIED  FOR 

CCBRELATIN6  SURFACE  TRENDS  AND  LINEAMENTS  yITH  THE  OIREC- 

TICNAL  ORIENTATION  OF  NATURAL  AND  INDUCED  FRACTURES,  THE 

DRILLING  OF  yELLS  DEVIATED  FROM  VERTICAL  TO  INTERSECT 

NATURAL  FRACTURES,  AND  COMBINING  HYDRAULIC  AND  CHEMICAL- 

EAPLOSIVE  FRACTURING  METHODS  TO  PRODUCE  ADDITIONAL,  TRANS- 

VERSE FRACTURES.   THE  SECOND  AREA  ENCOMPASSES  COMBINATIONS 

OF  SECONDARY  yA TE R F LOOD I NG  AND  TERTIARY  RECOVERY  METHODS; 

SUCH  AS,  THE  INJECTION  OF  GAS,  INCLUDING  CARSON  DIOXIDE; 

yATER,  INCLUDING  SPECIFIC  ADDITIVES;  MISCIKLE  FLUIDS; 

EMULSIONS  AND  POLYMERS;  STEAM  AND  HOT  yATER;  AND  AIR  FOR 

IN  SITU  COMBUSTION.   GAS  yELLS  HAVE  BEEN  TREATED  BY 

DETONATING  EXPLOSIVES  IN  FRACTURES  INDUCED  H YOR AUL I C ALL Y  , 

VITH  PRODUCTION  INCREASES  UP  TO  1,0    PERCENT.   IF  THIS  RE- 

SEARCH IS  CONTINUED  UNDER  AN  EXPANDED  PROGRAM,  PARTICULARLY 

10  THE  PCINT  yHERE  MASSIVE  TRACTURES  CAN  BE  INDUCED,  THE 

TECHNIQUES  MIGHT  RESULT  IN  THE  ECONOMIC  PRODUCTION  OF  A 

SLBSTANTIAL  BUT  AS  YET  UNflUANTIFlED  AMOUNT  OF  NATURAL  GAS 

IN  RELATIVELY  THIN  AND  SHALLO.  RESERVOIRS,  AND  AS  MUCH  AS 

2C0  TRILLION  CUBIC  FEET  IN  THE  DEEP,  THICK  GAS  SANDS  OF 

RCCKY  MOUNTAIN  BASINS.   OPTIMUM  FLUID-INJECTION  RESEARCH 
CCLLD  MATERIALLY  IMPROVE  THE  PRESENT  AVERAGE  EFFICIENCY 
OF  PRODUCING  OIL  BY  ALL  METHODS  (ABOUT  ONE-THIRD  OF  THE 
ORIGINAL  OIL-IN-PLACE),  yiTH  A  RESULTANT  ADDITION  TO  PROVED 
RESERVES  OF  ABOUT  3  BILLION  BARRELS  FOR  EACH  ONE  PERCENT  OF 
IMPROVEMENT,  AND  PERMIT  THE  PRODUCTION  OF  AN  APPRECIABLE 
PART  OF  SOME  ADDITIONAL  60  BILLION  BARRELS  NOT  NOV  CON- 
SIDERED TO  BE  ECONOMICALLY  PRODUCIBLE. 
CEFCRTS  AND  PUBLICATIONS: 

^EE  LISTS  OF  PUBLICATIONS  ISSUED  BY  THE  BUREAU  OF  MINES. 
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PROJECT  TITLE: 

OPTIMAL  PETROLEUM  RESERVOIR  MANAGEMENT  USING  MODERN 
CONTROL  THEORY 


INVESTIGATORS: 

RAYMOND  G.  JACQUOT;   TERRENCE  DWAN 


PROJECT  SUPERVISOR: 
R.  G.  JACQUOT 
UNIV.  OF  WYOMING 

DEPT.  OF  ELECTRICAL  ENGINEERING 
LARAMIE,  WY   82071 
307-766-2279 


PRIMARY  SPONSOR: 

UNIV.  OF  WYOMING 
LARAMIE,  WY   82071 


TIME  FRAME: 

06  01  74  TO  08  31  75 


LOCATION: 
WY   CO 


ABSTRACT: 

A  DYNAMIC  PETROLEUM  RESERVOIR  IS  SOUGHT  USING  A 
MODERN  SYSTEM  THEORETIC  APPROACH.   IN  CONTRAST  TO 
THE  COMMONLY  USED  MECHANISTIC  APPROACH,  IT  IS  NOT 
NECESSARY  TO  SPECIFY  THE  INTERNAL  CHARACTERISTICS 
OF  THE  RESERVOIR  IN  ORDER  TO  DESCRIBE  ITS  BEHAVIOR 
BY  THE  PROPOSED  METHOD.   A  SUITABLE  LINEAR  MODEL 
OF  THE  RESERVOIR  HAS  BEEN  ACHIEVED.  OPTIMIZATION 
OF  SOME,  AND  PERHAPS  ALL,  OF  THE  SYSTEM  PARAMETERS 
AND  CONTROLS  WILL  BE  INVESTIGATED. 


2.>.  Ft  1(IOLEll<  ,  NA7Ufi«L  6AS,  AHD  CILSHALE 


THE  APPROACH  COULD  HAVE  BROAD  APPLICATIONS  IN 
PREDICTING  THE  FUTURE  PERFORMANCE  AND  OPTIMAL 
EXTRACTION  POLICY  FOR  PETROLEUM  AND  GAS  RESERVES, 
AS  WELL  AS  OTHER  NATURAL  RESOURCES.   A  NATURAL 
EXTENSION  OF  THIS  WORK  WOULD  BE  TO  APPLY  THESE 
SYSTEM  IDENTIFICATION  AND  OPTIMAL  CONTROL  TECH- 
NIQUES TO  OTHER  COMPLEX  ENERGY  RESOURCE  SYSTEMS. 

PRODUCTION  DATA  ON  A  PETROLEUM  RESERVOIR,  LOCATED 
AT  RANGELY,  COLORADO  HAS  BEEN  OBTAINED  FROM  THE 
CHEVRON  CORP.   A  SEGEMENT  OF  THIS  RESERVOIR  CON- 
TAINING ELEVEN  WELL  HEADS  HAS  BEEN  MODELED  TO  PROVE 
THE  FEASIBILITY  OF  A  MODERN  SYSTEM  THEORY  APPROACH 
TO  THE  MODELING  OF  THIS  TYPE  OF  PROBLEM. 

TWO  TECHNIQUES,  CLASSICAL  DYNAMIC  LEAST  SQUARES 
AND  AN  ITERATIVE  PARAMETER  UPDATING  SCHEME,  HAVE 
BEEN  USED  TO  GENERATE  THE  BEST  LINEAR,  TIME-  INVARIANT 
MODEL  FOR  THE  RESERVOIR  SEGMENT.   WITH  THE  SYSTEM 
IDENTIFICATION  PROBLEM  SOLVED,  OPTIMAL  EXTRACTION 
POLICY  FOR  THE  RESERVOIR  MANAGEMENT  WILL  BE  ADDRESSED. 
FUNCTIONS  THAT  INDICATE  WHICH  PARAMETERS  OF  THE  GIVEN 
PETROLEUM  RESERVOIR  SYSTEM  ARE  THE  MOST  IMPORTANT, 
EITHER  FROM  A  USER  OR  A  PRODUCER  VIEWPOINT,  WILL  BE 
DEVELOPED  DUREING  THE  COURSE  OF  THIS  PROJECT.   A 
FAMILY   OF  FUNCTIONS,  WHICH  WE  SHALL  CALL  COST  BENEFIT 
FUNCTIONS,  HAVE  BEEN  DEVELOPED  WHICH  ARE  REPRESENTATIVE 
OF  SEVERAL  SITUATIONS  WHERE  OPTIMAL  EXTRACTION 
POLICY  IS  ONE  WHICH  MINIMIZES  A  PARTICULAR  COST 
FUNCTION. 


CCC0C245 
POCJtCT  TITLE: 

DEPOSITIChAL  tNVIROS'ENT  OF  THE  SHEEN  RIVER  FORHATIONi 

OIL  SHALE  ANO  EVAPORITE  "INERAl  ORIGIN 
PRCJECT  SUPERVISOR: 

KCNALO  C.  SURDAH 

L'tllV.    OF     liTOIIlNG,     DEP1.     OF     GEOLOGT 
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UMVtRSITT  STATION 
LARAMIE ,  hT 
3fl?-766-4iCC 

PflfARt  SPONSOR: 

NAIIONAL  SCIENCE  FOUNDATION 
WASHINGTON,  DC   20550 

SfCCNCARY  SPONSORS: 
l!MV.  OF  MT0M1N6 

PSl'ART  FUNKING  AMOUNT: 
3*. 124 

SECONCART  FLNDING  AMOUNTS: 
7  ,6cL 

TIME  FRAME: 

M     :i  74  TO  11  3C  76 

LCCAI ION: 
WT   CC 

AFSIflACT : 

NEW  OBSERVATIONS  IN  THE  ylLKINS  PEAK  ANO  TIPTON  SHALE 
ftMBERS  CF  THE  GREEN  RIVER  FORMATION  SUGGEST  THAT  MOST 
[f  ANCIENT  'LAKE  60SIUTE'  HAS  IN  FACT  A  PLAYA-LAKE. 
IHtSE  OBSERVATIONS  INCLUDE  ABUNDANT  SEDIMENTARY  STRUCTURES 
.HICH  INDICATE  SU6AEPIAL  EXPOSURE,  TRACTION  TRANSPORT, 
AND  CLASTIC  ORIGIN  OF  THE  GREEN  RIVER  ROCKS,  PARTICULARLY 
THE  CARBONATES.   IN  CONTRAST,  THE  STANDARD  MODEL  FOR 
IHE  GREEN  RIVER  FORMATION,  A  REFERENCE  FOR  LACUSTRINE 
DEPOSITS,  IS  BASED  ON  IN  SITU  PRECIPITATION  FROM  A 
CHEMICALLY  STRATIFIED  LAKE.   UNLIKE  THE  STANDARD 
MODEL,  THE  N E ■  PLATA  MODEL  EXPLAINS  SEVERAL  ASPECTS 
CF  THE  GREEN  RIVER  FORMATION  THAT  HERETOFORE  bERE 
INAOEOUATELY  UNDERSTOOD,  SUCH  AS  1.  THE  MG-CA  SUPPLY, 
:.  IHE  PRESENCE  OF  ORGANIC-RICH  DOLOMITES  (OIL  SHALE), 
ANO  Z.     Il-E  FREfiUENT  AND  SUDDEN  CHANGE  FROM  ALKALINE 
EARTH  TO  ALKALI  CHEMISTRY.    IT  IS  PROPOSED  TO  FURTHER 
UST  THIS  NEy  MODEL  IN  BASIN-ylDE  INTEGRATED  INTER- 
DISCIPLINARY STUDIES  OF  BOTH  SURFACE  AND  SUBSURFACE 
CBSERVAT  ICNS. 

T.C  MAIN  OBJECTIVES  THAT  «E  HOPE  TO  ACCOMPLISH  DURING 
THE  PROJECT  ARE:   1.  TO  CONTINUE  yORKING  ON  THE  LANEY 
^HALE  MEMBER,  PARTICULARLY  IN  THE  WASHAKIE  BASIN,  FOR 
THE  LANEY  CONTAINS  THE  THICKEST  AND  RICHEST  OIL  SHALE 
IN  WYOMING.   ALONG  THE  KINNEY  RIM  THICK  OIL-SHALE  SECTIONS 
If.  THE  LANEY  REPRESENT  155  MILLION  BARRELS  OF  OIL  IN 
(LACE  PER  SaUARE  MILE.   THE  PRIMARY  OBJECTIVE  IS  TO 
DEVELOP  A  DETAILED  St D I  ME N TOLOG I C AL  MODEL  FOR  THE 
LANEY  SHALE  MEMBER  AND  TO  DETERMINE  IF  IT  IS  COMPATIBLE 
.IIH  THE  PLAYA-LAKE  MODEL. 

:.  SECONDLY,  WE  INTEND  TO  CONSTRUCT  A  SED IME N TOL OG I C AL 
MlDEL  of  the  green  river  formation  in  THE  PlCtANCE 
CrtEK  BASIN  OF  COLORADO.   THE  ULTIMATE  TEST  OF  THE 
CLAYA-LAKE  MODEL  "ILL  BE  TO  APPLY  IT  TO  THE  GREEN  RIVER 
FORMATION  IN  THE  PICEANCE  CREEK  BASIN.   THE  CARBONATES 
IN  THE  MAHCGANY  ZONE  OIL  SHALES  IN  THE  PlCtANCE  CREEK 
SAilN  ARE  THOUGHT  TO  BE  THE  RESULT  OF  PR E C I P I  1  A T I  ON 
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IFIED  LAKE.   THERE  ARE  SIMILARITIES 
FORMATION  BETUEEN  THE  GREEN 
K  AREAS  TO  BE  STUDIED,  ALSO. 
SCOPE  OF  THIS  PROBLEM  THAT  AN 
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bOLFBAUER,  'ORIGIN  OF  OIL  SHALE 
NATION,  WYOMING,'  WYO.  GEOLOGICAL 
ERENCE  GUIDEBOOK.  1973. 
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Y:   PETROLEUM.   MUCH  REMAINS  TO  BE  UNDERSTOOD 
LATIONS  AMONG  THE  PHYSICAL  AND  CHEMICAL  VARIABLES 

IN  SANDSTONE  DIAGENESIS.   ONE  PARTICULAR  ASPECT 
CTAL  OIAGENETIC  PICTURE  WHICH  DESERVES  ATTENTION 

THE  CONTROL  EXERTED  ON  PRIMARY  CEMENTATION  BY 
POROSITY  AND  PERMEABILITY  OF  THIS  SEDIMENT. 
SSITY  FOR  RATHER  CONTINUOUS  FLUID  MOVEMENT  TO 
LFFICJENT  PRECIPITATE  FOR  CEMENTATION  IMPLIES 
S  CONTROL  MAY  INDEED  BE  CONSIDERABLE.   BECAUSE 
POROSITY  AND  PERMEABILITY  ARE  A  FUNCTION  OF  PRIMARY 

AND  THIS  IN  TURN  IS  RELATED  TO  DEPOSITIONAL 
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H-EASTERLY  LINE 
WIND  RIVER  BASIN. 
CATHODE  LUMINESCENCE 


TS  INDICATE  THAT  PRIMARY  CEMENTATION  PATTERNS 
EC  TO  DEPOSITIONAL  ENVIRONMENTS,  AN  EXPANDED 
BE  UNDERTAKEN  FOR  THE  PURPOSE  OF  ESTABLISH- 
L  AND  STRATI6RAPHIC  DISTRIBUTION  OF  SEDIMENTS 
HESE  ENVIRONMENTS.   SUCH  AN  EXPANDED  PRO- 
N  SUPPLY  THE  NECESSARY  INFORMATION  FOR 
ATTERNS  OF  CEMENTATION  FROM  ENVIRONMENTAL 


D  PUBLICATIONS: 

ANN,  JAMES,  'DEPOSITION  OF  SANDSTONE  IN  THE 

FCRMATION  OF  THE  SOUTHERN  LARAMIE  BASIN  AS  IN- 

BY  SETTLING  VELOCITIES  OF  LIGHT  AND  HEAVY  GRAINS,' 
D  BY  JOUR.  OF  SED.  PETROL.  1975. 

ANN,  JAMES,  'EVIDENCE  FOR  EOLIAN  ORIGIN  OF  CROSS- 
ICATICN  IN  SANDSTONE  OF  THE  CASPER  FORMATION, 
NMOST  LARAMIE  BASIN,  WYOMING,'  GEOL.  SOC .  OF 
ULL.,  VOL.  85,  1975. 
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PKCJECT  TITLE: 

A  SPECIAL  INITIATIVE  RESEARCH  PROPOSAL  FOR  THE  EVALUA- 

1ICS  Of  »  GEOTHERHAL  AREA  OF  ABNORMALLY  HIGH  HEAT  FLOti  AT 

nASTSVILLE,  KCNTANA 
INVESTIGATORS : 

0.  H.  STEMART;  M.  R.  KCSPADOEN 
RESEARCH  FACILITT: 

BATTELLE  PACIFIC  NORTHWEST  LABORATORIES 

PHYSICS  ?  INSTRUHENTATION  DEPT. 

RICHLAND,  MA   99352 
PRIIiARY  SPONSOR: 

NATIONAL  SCIENCE  FOUNDATION,  RANN 
P«]KARY  FUNDING  AHOUNT: 

1973  -  2t5,CCC 

1974  -   i,ecc,coo 

1475  -  245, CCC 
TIME  FRAME: 

05  01  73  TC  C6  01  75 

LCCATION  : 
II  VA  XT 

AESIRACT: 

THE  DRILLING  OF  THE  DEEP  GEOTHERMAL  RESEARCH  bELL  AT  THE 
EPPIBE  KINE,  NEAR  HARYSVILLE,  (MONTANA  UAS  COHPLETEO  ON 
AUGUST  3C,  197«.   THE  HOLE  KAS  DRILLED  TO  A  DEPTH  OF 
6,75C  FEET  THROUGH  GRANITE  WHICH  DAS  FOUND  TO  BE  HIGHLY 
FRACTURED-   TKELVE  HAJOR  FRACTURE  ZONES  WERE  ENCOUN- 
UBEO,  IN  ADDITION  TO  THE  EXTENSIVE  HINOR  FRACTURES 
IHROUGHOLT  THE  REGION.   THE  GRANITIC  BOOT  WAS  INTRUDED 
»i  HOT  MAGfA  PROBABLY  ABOUT  40  MILLION  YEARS  AGO  AND 
WAS  FRACTURED  BY  COOLING  AND  OTHER  TECTONIC  STRESSES. 
TC  THE  SURPRISE  OF  THE  SCIENTISTS,  LARGE  FLOWS  OF  WATER 
(2S5GPM)  FROM  SOME  FRACTURE  20NES  INTO 

OTHERS  WERE  MEASURED  IN  THE  WELL.   SURFACE  SURVEYS  CON- 
DLCTEO  PRIOR  TO  1974  OF  ELECTRICAL  RESISTIVITY,  MICRO- 
SEISMICS,  HEAT  FLOW,  GRAVITY,  MAGNETIC  FIELD,  ETC., 
FAILED  TC  SHO.  THE  PRESENCE  OF  THE  WATER.   EXPECTATIONS 
CF  FINDING  A  SHALLOW  MAGMA  CHAMBER  WERE  BASED  UPON  THE 
SLRFACE  SURVEYS  AND  THE  HYPOTHESIS  THAT  THE  BODY  WAS 
RELATIVELY  FREE  CF  WATER.   HOWEVER,  NO  MAGMA  CHAMBER 
kAS  FOUND  AND  MAXIMUM  TEMPERATURES  ENCOUNTERED  WERE 
ABOLT  20C  DEGkEES  F.   THE  SOURCE  OF  THIS  HEAT  WAS  NOT 
LOCATED.  ALTHOUGH  THE  PROJECT  DID  NOT  REVEAL  A  GEOTHER- 
'AL  SCURCE  OF  COMMERCIAL  VALUE,  THE  SCIENTIFIC  INFORMA- 
TION BEING  GENERATED  WILL  BE  OF  GREAT  VALUE  TO  THE 
CtOTHERMAL  INDUSTRY.   FUNDING  FOR  THE  PROJECT 

TERMINATES  IN  JUNE  1975 
THE  COMPLETION  OF  THE  CURRENT  SCIENTIFIC  STUDIES  BEING 
DONE  AT  THE  CONTRACTOR  RESEARCH  LABORATORIES.   TO  MAKE 
MOST  EFFICIENT  USE  OF  THE  FUNDS  EXPENDED  TO  DATE,  WE 
BELIEVE  THAT  ADDITIONAL  RESEARCH  WORK  IS  NEEDED  TO  STUDY 


THE  HYDROLOGY  AND  ITS  RELATIONSHIP  TO  THE  HEAT  FLOW. 
THIS  WORK  SHOULD  INCLUDE  PUMP  TESTS  AND  A  REGIONAL  HYDRO- 
LOGY STUCY,  AND  SHOULD  BE  UNDERTAKEN  IN  FY76.   AT  THE 
FitSENT  NO  ACTIVITY  IS  TAKING  PLACE  AT  THE  DRILL  SITE 
EXCEPT  FCR  PERIODIC  LOGGING. 
hffORTS  AND  PUBLICATIONS: 

(1)  THE  MARYSVILLE.  MONTANA,  GEOTHERMAL  PROJECT 
PRELIMINARY  REPORT.   (2)  FIRST  ANNUAL  REPORT,  PART  1 
I.        (3)  FINAL  REPORT. 
AVAILABLE  FROM  NSF. 
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IRACttED-VEHlCLE  AIRFOIL  CONCEPT,   PRESENTED  AT  THE  NINTH 

INTERSOCIETT  ENERGT  CONVERSION  CONFERENCE,  SAN  FRANCISCO. 
ALCUST,  1!7i. 
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ALLY  OCCURRING  WEAK  M I CRO PUL SAT  IONS  IN  THE  EARTH°S 
TIC  FIELD  ARE  COMPARED  WITH  ELECTRIC  CURRENTS  INDUCED 
E  EARTH  TO  PROVIDE  ESTIMATES  OF  THE  ELECTRICAL  CON- 
VITY  UNDER  A  RECORDING  STATION.   THIS  IS  BEING  APPLIED 
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TIVE  ELECTRICAL  CONDUCTIVITY.   IT  HAS  PROMISE  AS  A 
0  OF  LOCATING  AREAS  OF  HIGH  NEAR-SURFACE  HEAT  FLOW 

SURFACE  HYOROTHERMAL  PHENOMENA  ARE  NOT  APPARENT. 
AND  PUBLICATIONS: 

ARY  AND  R.  A.  PHINNEY.    A  MAGNETOTELLURI C  TRAVERSE 
S  THE  YELLOWSTONE  REGIONS.   GEOPMYS.  RES.  LETTERS, 
1,  lt5-2ta,     1974. 
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TITLE: 
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PURPCSE  OF  THIS  REPORT  IS  TO  ACQUAINT  THE  PUBLIC 
INTERESTED  COMPANIES  WITH  THE  POTENTIAL  OF  THE  STATE 
EGARC  TO  GEOTHEMAL  RESOURCES.   IT  HAS  BEEN  KNOWN 
SOME  TIME  THAT  AREAS  OF  THE  STATE  YIELDED  AB- 
ALLV  WARM  WATER  FROM  ARTESIAN  WATER  WELLS. 
ESPONSE  TO  IHE  RECENT  ENERGY  SHORTAGE  A  PRELIMINARY 
EY  OF  EOTTOM  HOLE  TEMPERATURES  OF  OIL  TESTS  AND 
SIAN  WATER  TEMPERATURES  WAS  INSTITUTED.   AREAS 
THE  GREATEST  POTENTIAL  OF  GEOTHERMAL  RESOURCES 
BEEN  DELINEATED.   CAUSES  OF  HIGH  GEOTHERMAL 
lENTS  ARE  DISCUSSED.   INCLUDED  IN  THE  APPENDIX 

COMPLETE  BASIC  DATA  INVENTORY  THAT  WAS  EMPLOYED 
RITING  THE  REPORT. 
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lEFORIS  AND  PUBL I C A T 1 OKS  : 

'SEOIMERCAL  POTENTIALS  IN  SOUTH  DAKOTA' 

AND  KCGRE(CI),  D.  J.,  SOUTH  DAK.  SEOL. 

Cr  INVESTIGATIONS  (11C.   1974. 

AVAILABLE  FROn  SD  GEOL.  SURVEY,  SCIENCE  CENTER,  UNIV. 

CADPUS,  VERKILLION,  SD   57069.   COST: 


SCHOON,  R. 
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COLOR  INFRARED  PHOTOGRAPHY  OF  1600  SOUARE  MILES  ON  7 
AkEAS  IN  MONTANA  AND  2  AREAS  IN  WYOMING  WHICH  MAY  BE 
IMPACTED  BY  DEVELOPMENT  OF  GEOTHERMAL  RESOURCES.   GROUND 
IRUTHING  WAS  COMPLETED  DURING  THE  SUMMER  OF  1975  FOR 
LAIER  INTERPRETATION  OF  THE  IMAGERY  ACCORDING  TO  HABITAT 
TYPES.   U.S.  FOREST  SERVICE,  REGION  1,  MISSOULA,  AND 
BLREAU  OF  LAND  MANAGEMENT,  MONTANA  STATE  OFFICE,  BILLINGS, 
HAVE  PURCHASED  COPIES  FOR  THEIR  USE. 


CCC00Z55 
PROJECT  TITLE: 

SOLAR  ENERGY  APPLICATION  TO  SEWAGE  TREATMENT 
INVESTIGATORS: 

RICHARD  L.  PENDLETON'  LELANO  L.  HARMS 
PROJECT  SUPERVISOR: 

SOUTH  DAKOTA  SCHOOL  OF  MINES  t  TECH. 

MECHANICAL  ENGR.  DEPT. 

RAPID  CITY,  SO   577C1 

6C5-394-2448 
PRIMARY  SPONSOR: 

SCIiTH  DAKOTA  SCHOOL  OF  MINES  t  TECH. 
PRinARY  FUNDING  AMOUNT: 

2,eco 

TIME  FRAME: 

Cc  20  75  TC  C5  15  76 

LOCATION: 
SO 

AeSIRACT: 

H  IS  PROPOSED  TO  APPLY  THE  PRINCIPLES  OF  SOLAR  ENERGY 
COLLECTION  TO  AN  URGENT  NEED  IN  THE  TREATMENT  OF  SEWAGE. 
IHE  SEWAGE  TREATMENT  IS  NOT  ONLY  MORE  EFFICIENT  WHEN  IT 
TAKES  PLACE  AT  ABOUT  105  DEGREES  F.   BUT  IN  MANY  INSTANCES 
IHt  TREATMENT  IS  NOT  COMPLETE  AND  DOES  NOT  CONFORM  TO 
FEDERAL  STANDARDS  WHEN  IT  TAKES  PLACE  AT  LOW  TEMPERATURES. 
IT  IS  BELIEVED  THAT  SOLAR  ENERGY  APPLIED  TO  THIS 
PROBLEM  IS  A  NATURAL  SOLUTION  WITH  VERY  WIDE  APPLIC- 
AblLITY.   AN  ENGINEERING  ANALYSIS  OF  THE  OVERALL  PROBLEM 
AND  A  FEASIBILITY  STUDY  WILL  BE  CONDUCTED  ALONG  WITH 
CFIIMIZATION  OF  CHARACTERISTIC  PARAMETERS  OF  THE  SYSTEMS 
IKVESTIGATED. 
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0CCCC25t 

PtOJtCT  TITLE: 

IKELASTIC  PROCESSES  IN  ATOPIC  COLLISIONS 

Ill«ESIIS«TOeS  : 

».  E.  RUDD;   D.  H.  JAECKS;   D.  J.  BURNS 

■ESEA«CH  FACILITT: 

LMV.  OF  NEBRASKA,  DEPT.  OF  PHTSICS 
LINCOLN,  NE   685C8 

PRIPART  SPONSOR: 

NAIIONAL  SCIENCE  FOUNDATION 

PRIPARt  FUNDING  AMOUNT: 
U73  -  2!,CCC 
1574  -  86, ceo 
1975  -  86,r00 

IIRE  FRAME: 

C9  01  73  -  CONTINUING 

LCCAIION: 
■  E 

A8STRACT: 

THIS  IS  A  BROAD  PR06RAP  OF  RESEARCH  IN  ATOMIC  COLLISIONS 
«H1CH  IS  BASIC  TO  DEVELOPMENT  OF  FUSION  POUER  AND  ALSO  TO 
STUDIES  OF  THe  PHTSICAL  PHASE  OF  RADIATION  DAMAGE  TO  BIO- 
LC61CAL  TISSUES.   WE  MEASURE  CROSS  SECTIONS  (I.E.  PROBA- 
eiLIIIES)  FOR  IONIZATION  OF  VARIOUS  ATOMS  AND  MOLECULES  BT 
IMPACT  OF  ELECTRONS  AND  IONS  OF  MODERATE  SPEED.   WE  ALSO 
STUDY  THE  SPECTRA  OF  ELECTRONS  EJECTED  IN  SUCH  COLLISIONS 
10  BETTER  UNDERSTAND  AU T 0  ION  I Z A T I  ON  AND  THE  AUGER  EFFECT. 
kE  ALSO  S1UDT  THE  EXCITATION  OF  ATOMS  AND  MOLECULES  IN 
ATOMIC  AND  ELECTRONIC  COLLISIONS  IN  GASES  AND  IN  THIN  FOILS. 

HEPORTS  AND  PUBLICATIONS: 

(DM.  E.  RUDD,  PHTS.  REV.  A10,  518  (1974);  (2)n.  E.  RUDD 
AkD  J.  H.  MACEK,   CASE  STUDIES  IN  ATOMIC  PHTSICS,   VOL.  3. 
NO.  2  (1<:72);  (3)D.  H.  (RANDALL  AND  D.  H.  JAECKS,  PHTS. 
REV.  A«,  2271  (1971);  CIP.  J.  MARTIN  AND  D.  H.  JAECKS, 
BERT,  ET  AL.  JOUR.  CHEM.  PHYS.  59,  2641  (1973); 
(C>D.  J.  BURNS  AND  W.  A  HANCOCK,  JOUR.  OPTICAL  SOC.  AM. 
«3,241  (1973). 
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RADIOACTIVE  WASTE  REPOSITORY  PROJECT 
FOR  PERIOD  ENDING  SEPTEMBER  30,  1972. 
72);  (2)A.  L  BOCH,  ET  AL.   RADIO- 
Y  PROJECT:  TECHNICAL  STATUS  REPORT 
EMBER  3C,1971.   ORNL  4751   (DECEMBER, 
AW,  w.  C.  MCCLAIN  (ED.).   PROJECT 
ATION  OF  THE  DISPOSAL  Of  HIGH  ACTIVITY 
NDERGROUND  SALT  MINES.   ORNL  4555 
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PROJECT  TITLE: 

BEDDED  SALT  PILOT  PLANT 
INVESTIGATORS : 

A.  L  BOCH 
RESEARCH  facility: 

OAK  RIDGE  NATIONAL  LABORATORY 

P.  0.  BOI  I 

OAK  RIDGE,  TN   37830 
PRIMARY  SPONSOR: 

U.S.  ATOPIC  ENERGY  CCMM.,  DIV.  CF  WASTE  MANAGEMENT  t  TRANSP. 
PlIMARY  FUNDING  AMOUNT: 
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OUNTAIN  RAN6ELANDS  UITH  EPPHASIS  ON  ALPINE 
TPES 


VICE,  FOREST  t  RANGE  yATERSHED  LAE 
070 


VICE 

OUNT  : 


FRAME  : 
CI  73 
ION  : 


CONTINUING 


ACT: 

E  OBJECTIVE  IS  TO  DEVELOP  BASELINE  ECOLOGICAL  GUIDELINES 
ALUATIN6  THE  ADEQUACY  OF  RESTORATION  MEASURES  ON  SUR- 
CE-MINED  AREAS.   STUDIES  INCLUDE:   A.   DESCRIPTION  OF 
ESENT  NATURAL  CONDITIONS;   6. ASSESSING  LOSSES  OR  ALTERNA- 
VES  TO  PRESENT  CONDITIONS  FROM  MINING  ACTIVITIES;   C.PRO- 
0IN6  A  BASIS  FOR  DIRECTING  REHABILITATION  AND  SUBSEQUENT 
NAGEMENT  OF  MINED  AREAS;   D. EVALUATING  HISTORIC  USES  OF 
ESE  AREAS  FOR  LIVESTOCK  GRAZING;   E. ASSESSING  THE  INHERENT 
LUES  OF  THE  AREAS  IN  KILDLIFE  HABITAT;   F.  DETERMINING 
PORTUNITIES  FOR  RESOURCE  VALUE  ENHANCEMENTS. 
TS  AND  PUBLICATIONS: 

F.  THILENIUS,  ET  AL.   'EFFECT  OF  2,4D  ON  COMPOSITION  AND 
ODUCTICN  OF  AN  ALPINE  PLANT  COMMUNITY  IN  yVOMING.'   J. 
N6E  HA^AGEMENT  27(2):  140-142. 


0CCCC259 
PROJECT  TITLE: 

RECLAIP^ING  COPPER  MINED  LANDS  ON  LTNX  LAKE 
yATERSNED. 
PROJECT  NUMBER: 

RM-1t51  5  CO  A 
INVESTIGATORS: 

JOHN  BEDELL 

REGION  3 

FEDERAL  BUILDING 

517  GOLD  AVENUE  Sy 

ALBLOUEROUE,  NM   87101 

DR.  D.  THQRUD 

UNIVERSITY  OF  ARIZONA 

TOCSON,  «2   Ci7^^ 


COOPERATOR /COORDINATOR: 

PR.  FRED  SHULTZ,  PRIVATE  LANDOWNER 
PRIRARY  SPOKSOR: 

SURFACE  ENVIRONMENT  AND  MINING 

145  GRAND  AVE. 

BILLINGS,  PT   59102 

4C6-245-<711  K6468 
PRIMARY  FUNDING  AMOUNT: 

45CCC 
TIME  FRAME: 

12  3C  74  TO  C6  30  75 
LCCAIION: 

«z 

A=SIRACT: 

PROBLEM:   PLAN  AND  IMPLEMENT  DEMONSTRATION  PROJECTS  ON 

ABANDONED  PROBLEM  AREAS. 
OBJECTIVES:   REDUCE  SILTATION  AND  TOXIC  ELEMENTS  FROM 

COPPER  TAILINGS  POND  RUNOFF  INTO  LYNX  LAKE. 
HEIHODS:   STABILIZE  POND  BY  VEGETATION  E STABLI SHHENT . 
STATISTICAL  ANALYSIS:   N.A. 
REPORTS  AND  PUBLICATIONS: 

yOkX  PLAN:   JUNE  IS,  1974 
REPORTS:   PROGRESS  REPORT  QUARTERLY,  FINAL  REPORT,  AND 
PUBLISHED  ARTICLE. 
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PROJECT  TITLE: 

INFLUENCE  OF  SMALL  MAMMALS  IN  THE  REHABILI- 
TATION OF  AREAS  DISTURBED  DURING  OPEN  PIT  MINING. 
PROJECT  NUMBER: 
SP-1711-17 
PROJECT  SUPERVISOR: 

AliDELL  J.  6JU6STAD 

RP-1711 

FOREST  RESEARCH  LAB. 

SCUTH  DAKOTA  SCHOOL  OF  PINES  S  TECHNOLOGY 

RAPID  CITY,  SD   577C1 
COOPERATOR /COORDINATOR : 

AMERICAN  COLLOID  CO. 

WYCMING  STATE  LAND  COMMISSION 
PRIMARY  SPONSOR: 

SURFACE  ENVIRONMENT  AND  MINING 

14'  GRAND  AVE. 

BILLINGS,  MT   59102 

4C!;-245-6711  X64t8 
PRI'ARY  FUNDING  AMOUNT: 

28ECC 
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ANALTSIS:  TYPICAL  ANOV  TO  EXPLAIN  DIFFERENCES. 
LICATIONS : 
JULY  197* 

S1ABLISHMENT  :   SEPTEMBER  197* 

ROSRESS:  SEPTEMBER  197S 

NIERIM:  OCTOBER  1976 

INAL:  OCTOBER  1980 
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ABILITY  OF  SELECTED  SHRUB 
ONDITIONS  ON  BENTONITE 
RMINE  SPOIL  PHYSIOCMEMICAL 
0  TREE/SHRUB  ADAPTABILITY 
STURBED  SOIL. 
OF  7  SPECIES  IN  EACH  OF  5 
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H,  RUSSIAN  OLIVE,  ROCKY 
ALOBERRY,  PONDEROSA  PINE, 
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RECLAMATION  RESEARCH  ON  SURFACE 
UNDERTAKEN  IN  THE  WESTERN  UNITED 

THE  DETRIMENTAL  EFFECTS  OF  MINE 
N  THE  COEUR  D'ALENE  MINING  DISTRICT 

OTHER  SIMILAR  AREAS  RESEARCH  IS 
HODS  AND  SPECIES  FOR  REHABILITATING 
ENTLY  LOADED  WITH  TOXIC  LEVELS  OF 

GATE  DIFFERENT  PLANT  RESPONSES  ON 

WASTE.   TO  EXAMINE  AND  EVALUATE 
CHNiaUES  AND  METHODS.   TO 
Y  WHICH  PLANTS  SURVIVE,  GROW,  AND 
ILS.   TO  APPLY  RESULTS  TO 

FIELD  PLOT  TECHNiaUES,  LABORATORY 
D  BIOASSAYS  OF  SPOILS  AND  PLANTS 
D  GREENHOUSES. 
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PASTES  IS  LARGELY  UNKNOWN.   IN  PART  THIS  INFORMATION 
LACK  IS  DUE  TO  THE  DIFFICULTY  OF  OBTAINING  SOIL  AND 
HATER  SAMPLES  NECESSARY  FOR  SUCH  AN  ASSESSMENT.   SURFACE 
HATER  SAMPLES  ARE  NOT  ADEQUATE.   WATER  SAMPLES  FROM 
HITHIN  THE  SATURATED  AND  UNSATURATED  ZONES  WILL  BE 
REQUIRED. 

bJECTIVES: 
1.  TEST  THE  HYPOTHESIS  THAT  A  HEAVY  GRASS  COVER  WILL 
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RICHARD  L.  BONDY 

MONTANA  DEPT.  OF  NATURAL  RESOURCES  AND  CONSERVATION 

32  S.  EWING 

HELENA,  MT   59601 

PRIMARY  SPONSOR: 

U.S.  ENVIRON.MENTAL  PROTECTION  AGENCY 
JOHN  F.  MARTIN 

NATIONAL  ENVIRONMENTAL  RESEARCH  CENTER 
CINCINNATI,  OH   45268 


5.   THE  LAST  PHASE  WILL  INVOLVE  A  STREAMFLOW 
MEASUREMENT  PROGRAiM  CONDUCTED  BY  THE  DEPARTMENT 
OF  NATURAL  RESOURCES  AND  CONSERVATION.   FIVE 

STREAM  GAGING  STATIONS  WILL  BE  OPERATED  IN  THE 

PROJECT  AREA. 


PRIMARY  FUNDING  AMOUNT: 
1975  -  106,887 

TIME  FRAME: 

06  30  75  TO  02  01  78 

ABSTRACT: 

ACIDIC  WATER  DRAINING  FROM  THE  GALENA  CREEK  MINE  AREA 
HAVE  ESENTIALLY  DESTROYED  THE  AQUATIC  LIFE  IN  ABOUT  2  4 
KILOMETERS  (15  MILES)  OF  THE  DRY  FORK  OF  BELT  CREEK. 
THE  PROJECT  AREA  IS  LOCATED  IN  JUDITH  BASIN  AND  CASCADE 
COUNTY,  MONTANA.   THE  PROJECT  AREA  LIES  IN  THE  UPPER 
BELT  CREEK  WATERSHED,  64  KILOMETERS  (40  MILES)  SOUTH- 
EAST OF  GREAT  FALLS.   THE  PRIMARY  OBJECTIVE  OF  THE 
PROJECT  IS  TO  REDUCE  THE  ACIDIC  CONCENTRATION  IN  THE 
WATERS  OF  GALENA  CREEK  AND  THE  DRY  FORK  OF  BELT  CREEK. 

THE  PROJECT  WILL  BE  DIVIDED  INTO  FIVE  DIFFERENT  PHASES: 

1.  THE  FIRST  PHASE  WILL  BE  THE  SLOPING  AND  SEALING  OF 
THE  TOP  OF  THE  BLOCK  P  MINE  DUMP. 

2.  THE  SECOND  PHASE  WILL  INVOLVE  RECHANNELING  OF  THE 
STREA.MS  AROUl'JD  MINE  DUMPS  IN  SILVER  CREEK  AND  GREEN 
CREEK. 

3.  THE  THIRD  PHASE  WILL  INVOLVE  EXTENDING  THE  GALENA 
CREEK  BYPASS  PIPELINE  UPSTREAM  TO  THE  UPPER  WIER. 


4.   THE  FOURTH  PHASE  WILL  BE  A  WATER  QUALITY  MONITORING 
PROGRAM  ADMINISTERED  BY  THE  .MONTANA  DEPARTMENT  OF  HEALTH 
AND  ENVIRONMENTAL  SCIENCES.   THIRTY-TWO  WATER  SAMPLING 
STATIONS  WILL  BE  SAMPLED. 
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UNT: 
UNDINe  AMOUNTS: 

TO  12  31  76 


ACT: 

SULTS  FROM  EVALUATIONS  OF  ERTS-1  (EARTH  RESOURCES 
CHN0L06T  SATELLITE)  MULT  I SPE CT R AL  SCANNER  DATA  IN- 
CATE  A  DEFINITE  POTENTIAL  FOR  DIRECT  IDENTIFICATION 

HTDROTHERMALLT  ALTERED  AND  MINERALI2ED  AREAS  TMROUEH 
lERPRETATION  Of  ENHANCED  IMAGERY.   THIS  HAS  BEEN 
COMPLISHED  THROUGH  THE  USE  Of  VERY  SOPHISTICATED  IMAGE 
ALYSIS  E8UIPMENT  AND  LITTLE  POTENTIAL  HAS  BEEN  REALIZED 
OM  THESE  TECHNIQUES  BECAUSE  CF  THE  COST  FACTORS. 
ERE  IS  A  NEED  NOT  ONLY  TO  TEST  THE  NEW  ENHANCEMENT 
OCEDURES  AS  A  TOOL  IN  EXPLORATION  FOR  MINERALS, 
T  ALSO  TO  DEVELOP  A  MORE  ECONOMICAL  MEANS  Of  PERFORMING 
MPLEX  IMAGE  ANALYSIS. 
E  PROPOSED  RESEARCH  PROGRAM  INVOLVES  CONSTRUCTION 

A  LOb-COST  VIDEO  IMAGE-ANALYSIS  SYSTEM  WHICH  CAN 
CVIOE  IMAGE  ENHANCEMENT  OF  A  TYPE  AND  QUALITY  COM- 
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JECTIVE  OF  IHE  PROJECT  IS  TO  REDUCE  BY  SOX  THE  ENERGY 

ED  FOR  IRRIGATION  BY  SPRINKLER  AND  GRAVITY  SYSTEMS.   THIS 

E  JCCOMPLI  SHED  PRIMARILY  THROUGH  BEFINEHEMS  OF  SCHEDU- 

ROCECURES  FOR  CENTER-PIVOT  IRRIGATION  SYSTEMS 

ING  TO  PLANT  DEMANDS  AND  .EATHER  PATTERNS  AND 

H  DEVELOPMENT  OF  AUTOMATED  GATED  PIPE  SYSTEMS  THAT 

ACTUAL  AND  ECONOMICAL  FOR  ON-FARM  USE. 
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TC  INDEFINITE 


DRYING  OF  LONG  OR  CHOPPED  HAY  PROVIDES  ONE 

REDUCING  FIELD  AND  HARVESTING  LOSSES.    IF 
EQUIREMENTS  CAN  BE  REDUCED,  COLD  AIR  HAY  DRYING 
CME  MORE  ATTRACTIVE  TO  MANY  FARMERS.   THEREFORE, 
CH  PROJECT  WAS  INITIATED  WITH  THE  FOLLOnING 
ES:  1.  EVALUATION  OF  AUTOMATIC  CONTROLS  FOR 
NG  ENERGY  REfiUIREMENTS  FOR  COLD  AIR  HAY  DRYING, 
KE  THE  8UAL1TY  OF  HAY  DRIED  USING  SELECTED 
CF  AIR  FLOW  CONTROL  AND  3.  COMPARE  PERFORMANCE 
NTIONAL  COLD  AIR  HAY  DRYING  STYSTEMS  AND  SOLAR 
NTED  HAY  DRY  ING  SYSTEMS  . 

PUBLICATIONS  : 
ARVEY  G.  AND  MYLO  A.  HELLICKSON.  'AUTOMATIC 

FOR  COLO  AIR  HAY  DRING.'   PROCEEDINGS  OF 
lONAL  FEDERATION  FOR  AUTOMATIC  CONTROLS  SYMPOSIUM, 
N,  SASK.,  JUNE  18-2C,  1974. 


„0CCC2/3 
PROJECT  T  ITLE  : 

AUTOMATIC  CONTROLS  FOR  COLD  AIR  HAY  DRYING 
INVESTIGATORS : 

»YLC  A.  HELLICKSON;  HARVEY  G.  YOUNG 
PROJECT  SUPERVISOR: 

PILO  A.  HELLICKSON 

AG.  E>P  STATION,  DEPT.  OF  AG.  ENG. 

SOUTH  DAKOTA  STATE  UNIV. 

EBCOKINGS,  SOUTH  DAKOTA   57CCfc 
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T  WILL  ASSEMBLE  DATA  ON  SURFACE  RESOURCES 
NORTH  DAKOTA,  SOUTH  DAKOTA,  MONTANA 
TA  BANK  AND  UTILIZE  A  SET  OF  ANALYTICAL 
LLOWS  THE  INVESTIGATION  OF  ALTERNATIVE 
PLISH  MULTIPLE  GOALS  FOR  EACH  OF  THE  COUN- 
NT  PRODUCTS  CAN  BE  USED  FOR  IMMEDIATE 
EFFECT  OF  THESE  ALTERNATIVES  ON  THE  GOALS, 
ED  FOR  FUTURE  EVALUATIONS  AS  INFORMATION 

TRIEVAL  SYSTEM  WILL  BE  UTILIZED  TO  RE- 
TION  BY  COUNTY  DESIGNATION,  ECOLOGICAL 
NING  ALTERNATIVES,  AND  ENVIRONMENTAL  AND 
HE  DATA  SYSTEMS  USED  WILL  BE  THOSE  ALREADY 

S.  GOVERNMENT. 
ECTION  PROCEDURE  KNOWN  AS  GOAL  PROGRAMMING 
0  ASSEMBLE  THE  INFORMATION  INTO  A  FORM 
CITY  OF  INTERRELATED  EFFECTS  CAN  BE  JUDGED 
CONOMIC  AND  ECOLOGICAL  GOALS. 
PROPOSED  WORK  IS  NOT  TO  MAKE  SPECIFIC 
R  MANAGEMENT  OF  THE  63  COUNTY  AREA,  BUT  TO 
E  TO  ASSIST  DECISION  MAKERS  IN  DETERMINING 
OUS  ALTERNATIVES  IN  TERMS  OF  ACHIEVEMENT 


ONS  : 
09  30  74;   AUTOMATED  MODEL.   06  30  75; 
30  75;   INFORMATION  FILE  AND  FILE  DESIGN. 
DATA  FILE.   12  31  74;   MAP  DATA  FILE. 
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CT  TITLE  : 

SYSTEM  FOR  CLASSIFYING,  INTERPRETING,  AND  UTILIZING  ECO- 

STEMS  INFORMATION  FOR  LAND  MANAGEMENT,  PLANNING  AND  DECI- 

CN  MAKING 

CT  NUMEER: 

-  4 

TIGATORS: 

.  LAWRENCE  S.  DAVIS,  HEAD 

Fl.  OF  FORESTRY  I    OUTDOOR  RECREATION 

AH  STATE  UNIV. 

6AN,  UT   84322 

1-752-41C0  >7845 

.  JAN  A.  HENDERSON 

LLEGE  CF  NATURAL  RESOURCES 

AH  STATE  UNIV. 

GAN,  UT   84322 

CT  SUPERVISOR: 

N  T.  NE6EKER,  ASSOCIATE  PROGRAM  MANAGER 

RFACE  ENVIRONMENT  AND  MINING 

5  GRAND  AVE. 

LLINGS,  NT   59102 

RATOR/COORDINATOR : 

LLEGE  CF  NATURAL  RESOURCES 

AH  STATE  UNIV. 

GAN,  UT   84322 
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RV  FUNDING  AMOUNT: 

75  -  <8,82C 

76  -  297,573 

77  -  138,573 
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ACT: 

ERE  IS  A  STRONGLY  RECOGNIZED  NEED  AMONG  MANY  LAND  MANAGERS 
«  A  SYSTEMATIC,  INTEGRATED  METHOD  OF  CLASSIFYING  ECOLOGICAL 
MPONENTS  AS  A  BASIS  FOR  IMPROVED  WILDLAND  MANAGEMENT.   AT 
ESENT,  EACH  FUNCTIONAL  DISCIPLINE  CLASSIFIES  LAND  ACCORDING 

ITS  OWN  PARTICULAR  SYSTEM.   ALTHOUGH  SOMETIMES  ADESUATE 
R  CERTAIN  FUNCTIONAL  ACTIVITIES,  CURRENT  CLASSIFICATION 
STEMS  GENERALLY  LACK  COMMON  ELEMENTS.   AND,  AS  A  RESULT, 
NAGERS  ARE  OFTEN  UNABLE  TO  INTER-RELATE  MANAGEMENT  PLANS 
D  ACTIVITIES. 

JECTIVES:  1)  TO  DEVELOP  (FINISH  DEVELOPING)  AN  ECOLOGIC- 
LY  SOUND  MODEL  FOR  ECOSYSTEM  CLASSIFICATION  WHICH  TAKES 
TO  ACCOUNT  THE  VARIOUS  ECOLOGICAL  COMPONENTS.   SUCH  A 
DEL  SHOULD  8E  HIERARCHICAL,  INTEGRATIVE  AND  ADAPTABLE 

MANAGEMENT  INTERPRETATION.   2)  TO  PROVIDE  A  CONCEPTUAL 
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FCRHATION  «VAlLAaLE  FOR  EF- 
ISG  AND  DECISION  MAKING  Ih     AN 
LEVEL  OF  RESOLUTION 

:    1)  A  VEHICLE  FOR  TRANS- 

,  LIHITATIONS  AND  OTHER  INFOR- 

STtH  TO  SIMILAR  tCOSYSTEHS. 

NESS  PLANNING  OF  ECOSTSTEM 

SWER  SPECIFIC  PLANNING  auES- 

FOR  INVENTOR*  OF  VARIOUS 

N  er  RELATING  THE  INVENTORY 


VEHICLE  TO  HAKE  ECOLOGICAL  IN 
FECTIVE  LAKO  HANA6EHENT  PLANN 
APPROPRIATE  fCRHAT  AND  AT  THE 
HEEDED. 

SOBOBJECTIVES  TO  BE  DEVELOPED 
FE><RING  'ANAGEMENT.  TREATMENT 
MAIICN  AECUT  A  SPECIFIC  ECOSY 
li  A  BASIS  FOR  COST-EFFECTIVE 
SURVEYS  AND  INVENTORIES  TO  AN 
TIONS.  !)  A  BASIC  RATIONALE 
KINDS  OF  ECOSYSTEM  INFORMATIO 
IC  THl  PLANNING  8UE5TI0N. 

METhOO:  FULFILLMENT  OF  THIS  DEVELOPMENT  EFFORT  R 
AN  EXPLICIT  RELATING  OR  INTERFACING  OF  THE  ECOLO 
SYSTEM  «1TH  THE  MANAGEMENT  SYSTEM.  THAT  IS,  THE 
CATION  AND  COLLECTION  OF  INFORMATION  ABOUT  THE  N 
VI^CNMENT  NEEDS  TO  RELATE  TO  THt  PURPOSES  FOR  bH 
INFORMATION  IS  USED.  THE  COMPONENTS  ARE  AS  FCLL 
«P)  THE  ORGANIZATIONAL  OR  GOVERNMENTAL  LEVEL  OF 
PLANNING  AND  DE C  I  S I  ON -M A K I N6  .  THESE  ARE  TYPICAL 
FLANNING  OR  MANAGEMENT  UNITS  DECREASING  IN  SIZE 
WHOLE  NATION  TO  THE  SMALLEST  SITE  UNIT.  HOWEVER 
IS  DEFINED  EY  THE  DECISION  MAKING  LEVEL  AND  NOT 
OF  THE  LAND  UNIT.  (S)  THE  SET  OF  POLICY,  PLANMN 
MINT  OUESTIONS  FACED  AT  THE  DIFFERENT  PLANNING  L 
liHICH  RESllRE  ECOSYSTEM  INFORMATION  TO  ANSyER. 
OLESTIONS  ARE  TYPICALLY  REPEATED  AT  EACH  PLANMN 
TYPICALLY  BECOME  MORE  SPECIFIC  AND  DETAILED  AT  T 
LEVELS  OF  PLANNING.  (E)  IS  THE  SYSTEM  FOR  HIERAR 
CLASSIFICATION  OF  ECOSYSTEM  INFORMATION.  THE  RE 
DETAIL  INCREASES  MOVING  FROM  ORDER  1  TO  ORDER  5. 
LANDS  ARE  CLASSIFIED  BY  SUCH  SYSTEMS,  AS  LAND  FO 
USED  BY  THE  FOREST  SERVICE,  VEGETATION  BY  THE  DA 
SYSTEM,  AND  AI.UATIC  BY  THE  PLATT  SYSTEM.  THIS  k 
IMC  CONSIDERATION  AND  COORDINATE  MTH  THE  WORK 
BY  IHILEMUS  AT  LARAMIE  AND  THE  RECREATION  AND  A 
COMPONENT  WILL  FOLLOW  THE  WORK  OF  LITTON  AT  THE 
SOUTHWEST  FOREST  AND  RANGE  EXPERIMENT  STATION. 
PESENTS  THE  INTERACTIONS  OF  THE  ECOSYSTEM  COMPON 
WHOLE  IS  BIGGER  THAN  THE  SUM  OF  ITS  PARTS)  AND  T 
GRATED  MANAGEMENT  INTERPRETATIONS  OF  ECOSYSTEM  C 
CATIONS.  IT  IS  SHOWN  AS  SOMEWHAT  SEPARATE  FROM 
TO  THE  ECOLOGICAL  CLASSIFICATION  SYSTEM.  THIS  C 
NCI  YET  WELL  DEVELOPED  BUT  REPRESENTS  THE  INTEGR 
INFOKMATION  AT  THE  ECOSYSTEM  CLASSIFICATION  LEVE 
<EfcPl)  REPRESENTS  THE  INTERFACE  BETWEEN  THE  MANA 
AND  ECOLOGICAL  SYSTEMS.  THIS  INTERFACE  COULD  BE 
OF  t'.  A  XATRIJ  OF  PRESCRIPTIONS  FOf  ECOSYSTEM  IN 
REQUIRED  TO  ANSWER  MANAGEMENT  QUESTIONS  AT  THE  D 
FLANNING  LEVELS.  THE  NUMBERS  SHOWN  IN  THE  HYPOT 
PRESCRIPTIONS  OF  FIGURE  1  REFER  TO  THE  HIERARCHI 
INFORMATION  CLASSIFICATION  IN  THE  ECOSYSTEM  MODE 
USING  THIS  FRAMEWORK,  THE  TASK  OF  THIS  STUDY  «IL 
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FINE A  REPRESENTATIVE  SET  OF  OUESTIONS  (8)  AND  SPECIFY  THE 
INFORMATION  NEEDED  TO  ANSWER  THE  QUESTION  AT  EACH  PLANNING 
LEVEL.   GIVEN  THIS,  THROUGH  AN  INTERACTIVE  PROCESS  THE  ECO- 
SYSTEM CLASSIFICATION  SYSTEM  WILL  EE  DEVELOPED,  BUILDING 
ON  EXISTING  .CRK  AND  CLASSIFICATION  SYSTEMS  BUT  WITH  SOME 
POSSIBLE  EXPANSION,  MODIFICATION  AND  ADAPTION.   THE  ECO- 
SYSTEM CLASSIFICATION  WILL  BE  BUILT  KEEPING  IN  MIND  THE 
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E  ARCHITECTS  AND  LAND  MANAGERS  ARE  CONTINUOUSLY 

TH  A  NECESSITY  FCR  ASSESSING  THE  IMPACT  OF  VARIOUS 

E  ALTERATIONS  BEFORE  THEY  ARE  IMPLEMENTED  AND  IM- 

E>ISTING  ECOSYSTEMS.   IT  IS  DIFFICULT  TC  CONCEP- 
ABSTRACT  SITUATIONS  BEFORE  THE  FACT.   OFTEN  ARTISTS 
CNS  DC  NCT  ADEQUATELY  PORTRAY  SUCH  IMPACTS  AOE- 

THEY  ARE  OFTEN  TIME  CONSUMING  AND  EXPENSIVE,  THUS 

THE  PRACTICALITY  OF  LCOKING  AT  A  WIDE  ARRAY  OF 
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ELOP  A  BASIS  FOR  A  LOU  COST  TECHNISUE 
ANDSCAPE  ALTERATIONS  WITH  REALISM  USING 
VIDE  A  yiDE  RANGE  OF  PERSPECTIVE  DIS- 
ALTERATIONS  FOR  OVERLAY  ON  A  PHOTOGRAPH. 
E  THE  LITERATURE  FOR  EXISTING  TECHNISUES, 
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IMART  OBJECTIVE  Of  THIS  PROJECT  IS  TO  DEMONSTRATE  THE 
LITIES  OF  A  DIGITIZING  AND  COMPOSITING  PROGRAM  FOR 
L  RESOURCE  DATA.   THE  PROGRAM  MILL  INCLUDE:  1.  OB- 
G  RESOURCE  DATA  FOR  SOILS,  VEGE TA T I  ON -HAB I TA T  AND  ylLD- 
OR  SAMPLE  AREAS  OF  MONTANA  AND  NORTH  DAKOTA  -THE  SOUTH- 
RTION  OF  ROSEBUD  COUNTY  IS  DESIGNATED  FOR  MONTANA), 
ITIZE  BASE  MAP  FEATURES  FOR  NORTH  DAKOTA  AND  MONTANA 
SELECTED  FOR  STUDY.   3.   DIGITIZE  MODERN  SOIL  CONSER- 
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ABSTRACT: 

RESEARCH  OBJECTIVES: 

1.  TO  DETERMINE  THE  FEASIBILITY  OF  MAPPING 
WATER  AND  ASSOCIATED  LAND  RESOURCES  CATE- 
GORIES FROM  DATA  ACQUIRED  BY  THE  EARTH   RE- 
SOURCES SATELLITE  (ERTS)   SUBSEQUENTLY 
RENAMED  LANDSAT; 

2.  TO  TEST  THE  VALIDITY  OF  WATER  AND  ASSOCI- 
ATED LAND  RESOURCE  CATEGORIES  DEPICTED  ON 
LAND  USE  MAPS  PRODUCED  USING  VARIOUS  AUTOMATED 
TECHNIQUES. 
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TIME  FRAME: 

01  01  73  TO  06  30  76 

LOCATION : 
ND 

ABSTRACT: 

THE  OBJECTIVE  IS  TO  DEVELOP  AND  PUBLISH  SOIL  LAND- 
SCAPE GUIDES  FOR  LAND  USE  PLANNING  AND  RURAL  DEVEL- 
0P;.1ENT.   THE  APPROACH  IS  TO  INVOLVE  REPRESENTATIVES 
FROM  TWO  OR  MORE  AGENCIES  OR  DISCIPLINES  IN  THE 
PLANNING,  EXECUTION,  AND  ANALYSIS.   IT  WILL  ATTEMPT 
TO  DEVELOP  INTERPRETIVE  MATERIALS  FOR  SOME  OF  THE 
NEWER  AUDIENCES  AND  POTENTIAL  USERS  OF  THE  SOIL 
LANDSCAPE  ANALYSIS  AUD  TO  DEVELOP  GENERALIZED  MAPS 
OF  VARYING  SCALES.   GUIDES  FOR  RURAL  LAND  ASSESSMENT 
AND  COUNTY  OR  TOWNSHIP  EQUALIZATION  PROCEDURES  ARE 
BEING  CONSTRUCTED.   AN  ULTIMATE  GOAL  IS  TO  DEVELOP 
A  REGIONAL  LAND  RESOURCE  MAP  AND  DATA  BANK  FROM  WHICH 
CAN  BE  DERIVED  SPECIFIC  GUIDES  IN  TABULAR  OR  GRAPHIC 
FORM  FOR  ALTERNATE  LAND  USE  PLANNING  AND  MANAGEMENT. 
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ABSTRACT: 

TO  DETERMINE  INFOR.MATION  REQUIRED  BY  RESOURCE  DECISION 


7 . 0  LAND  USE 


MAKERS;   TO  DEVELOP  AND  DEMONSTRATE  A  PILOT  COM- 
PUTERIZED INVENTORY  FOR  A  SMALL  GEOGRAPHIC  AREA; 
TO  COLLECT  REQUIRED  INFORMATION  ON  A  STATEWIDE 
BASIS;  TO  OPERATIONALIZE  THE  INVENTORY  SYSTEM  ON 
A  STATEWIDE  BASIS;   TO  DEVELOP  UPDATING  PROCEDURES 
FOR  THE  INVENTORY  SYSTEM.   THE  INITIAL  PHASE  IN- 
VOLVES CONSULTATION  WITH  POTENTIAL  USERS  AND  DATA 
SUPPLIERS  ON  DATA  NEEDS,  USES  AND  AVAILABILITIES 
AND  ESTABLISHING  DATA  CLASSIFICATION  BY  WHICH  TO 
INPUT  DATA.   WORK  WILL  INCLUDE  DEVELOPMENT  OF  COM- 
PUTER PROGRAMS  TO  INPUT  DATA,  TO  MANIPULATE  DATA  TO 
USERS'  DESIRED  OUTPUTS,  PREPARATION  OF  SECURITY 
CODES,  AND  SIGNED  INTERMEDIATE  INTERPRETED  OUTPUTS  OF 
SELECT  DATA  PLUS  UPDATING  TECHNIQUES.   DATA  AND 
COMPUTER  PROGRAMS  WILL  BE  TESTED  FOR  A  SPECIFIC 
GEOGRAPHICAL  AREA.   IN  THE  SECOND  PHASE  THE  SYSTEM 
WILL  BE  EXPANDED  TO  A  STATEWIDE  BASIS  AND  PREPARED 
FOR  STATE  OPERATION  AND  SUPPORT. 
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TIME  FRAiME: 
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LOCATION: 
ND 


ABSTRACT: 

A  LAND  USE  INVENTORY  OF  SIX  TOWNSHIPS  IN  .MERCER  CO., 
NORTH  DAKOTA  WAS  CONDUCTED  IN  THE  SPRING  OF  19  7  5  FOR 


THE  PURPOSE  OF  IDENTIFYING  LAND  USE  PRIOR  TO  THE  IMPACT 
OF  THE  CONSTRUCTION  OF  A  PROPOSED  COAL  GASIFICATION 
PLANT.   NINE  CATEGORIES  OF  LAND  USE  WERE  IDENTIFIED  AND 
MAPPED.   A  STATISTICAL  SUM.MARY  OF  ACRES  AND  PERCENTAGE 
OF  AREA  DEVOTED  TO  EACH  LAND  USE  IN  THE  STUDY  AREA  WAS 
PREPARED.   CATEGORIES  OF  LAND  USE  INDLUDED:   1.   CUL- 
TIVATED  2.   PASTURE  AND  OPEN   3.  FORESTED   4.  WATER 
5.  MARSH   6.  EXTRACTIVE   7.  TRANSPORTATION   8.  URBAN 
RESIDENTIAL  AND   9.  URBAIJ  NON-RESIDENTIAL  AND  MIXED 
RESIDENTIAL.   THE  INVENTORY  WAS  ACCOMPLISHED  BY  IN- 
TERPRETING BLACK  AND  WHITE  PANCHROJ-IATIC  AND  COLOR  INFRA- 
RED AERIAL  PHOTOGRAPHS  ON  A  SCALE  OF  1:24,000  TAKEN  IN 
MAY  OF  1975. 

REPORTS  AND  PUBLICATIONS: 

G.  E.  JOHNSON.   "MERCER  COUNTY  STUDY  AREA,  NORTH  DAKOTA 
LAND  USE:   MAY  1975."   UNIV.  OF  NORTH  DAKOTA,  DEPT  OF 
GEOGRAPHY,  JULY,  1975.   AVAILABLE  FROM  ARGONNE  NATIONAL 
LAB. 
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LAt-GE  NUMBER  OF  GRASSES,  F0R6,  SHRUB,  AND  TREE  SPECIES  TO 
SURFACE -»INED  ENVIRONMENTS.   VARIOUS  SPOIL-BANK  TREATMENTS 
SUCH  AS  TOPSOILING,  FERTILIZING,  MULCHING,  AND  WATERING  ARE 
ALSO  UNDER  STUDY.   A  SUMMARY  OF  WHAT  IS  NOW  KNOaN  ABOUT  THE 
REVE6ETATI0N  ASPECTS  OF  RECLAMATION  IN  THE  NORTHERN  GREAT 
PLAINS  HAS  BEEN  ASSEMBLED.    IN  COOPERATION  wITH  STATES,  THE 
MINING  INDUSTRY,  AND  OTHER  FEDERAL  AGENCIES,  DATA  RE- 
TRIEVAL SYSTEMS  AND  A  CLEARINGHOUSE  ARE  BEING  DEVELOPED. 
INDUSTRY  AND  SEAM  PERSONNEL  ARE  JOINTLY  DEVELOPING  GUIDE- 
LINES FOR  LAND  MANAGERS  TO  EVALUATE  MINING  PLANS.   PRE- 
LIMINARY PLANS  ARE  BEING  DEVELOPED  FOR  REVEGETATION  AND 
STABILISATION  DEMONSTRATIONS. 
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D.  MCGINNIS.   CHEMICAL  COMPOSITION 
COTTONWOOD,   CARBOHYD.  RES.,  16, 
ZADEH.   THERMAL  BEHAVIOR  OF  CARBC- 
C  I  .  ,  PARI  C  ,  It,     21  (1971 );  4)  F . 
1.   THERMAL  DEGRADATION  OF  1,(e)AN- 
OSE,   J.  ORG.  CHEM.,  37,  27!  (1972); 
L.  FU,   PYROLYSIS  OF  CcLLULOSE. 

(1973);  6)F.  SHAFIZADEH,   CELLU- 
TIVE  AND  RETROSPECT.   PURE  AND  APPL. 
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AND  inPLEHENTATION  OF  IN-STREAM  VALUE  STUDIES 
RTHERN  GREAT  PLAINS 

ERMAN;  R.  R.  CURRT 

UTT: 

ONTANA,  DEPT.  OF  GEOLOGY 

HI   59801 

OR: 

ONHENTAL  PROTECTION  AGENCY 

NG  AMOUNT: 

:cc 

0  06  06  75 


ACT: 

IS  PROJECT  INVOLVES  THE  FIELD  TESTING  AND  VERIFICATION 

A  METHODOLOGY  FOR  THE  DETERMINATION  OF  oIN-STRESS 
LUES"  FOR  THE  NORTHERN  GREAT  PLAINS  STATES  DEV- 
OPEO  UNDER  EPA  CONTRACT  66-01-2*13.   THE  PROPOSED 
THODOLCGY  IS  BEING  APPLIED  TO  THE  TONGUE  RIVER,  A  MAJOR 
leUTART  OF  THE  YELLOWSTONE  RIVER  IN  SOUTHEASTERN  MONTANA. 
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AND  ASSESSMENT  OF  IN-STREAM  VALUE  STUDIES 
TO  THE  NORTHERN  GREAT  PLAINS  REGION 

RMAN 

ITY: 

MONTANA,  DEPT.  OF  GEOLOGY 

T   59801 

R: 

NMENTAL  PROTECTION  AGENCY 

G  AMOUNT: 

C 

0 


FRAME: 

01  74 
ION: 


TO  C£  01  74 


ACT: 

IS  PROJECT  DEVELOPED  A  METHODOLOGY  FOR  THE  RECOM- 
NDATION  OF  MINIMUM  DISCHARGES  FOR  A  WARM  WATER  FISHERY. 
IS  METHOD  UTILIZES  FIELD  MEASUREMENTS  OF  CRITICAL  STREAM 
EAS  AND  BIOLOGICAL  CRITERIA  DETERMINED  FROM  THE  USE  OF 
OICATOR  SPECIES.   INDICATOR  SPECIES  SUGGESTED  INCLUDE 
E  PADOLEFISH  (POLYODON  SPATHULA),  THE  SAUGER  (STIZO- 


STENDION  CANADENSE),  AND  THE  STONECAT  (NOTORUS  FLAVUS). 
A  NUMBER  OF  VARIABLES  WERE  IDENTIFIED  WHICH  MIGHT  RESUIRE 
A  GREATER  AMOUNT  OF  IN-STRESS  FLOW  THAN  THE  FISHERY,  PER  SE. 
THESE  INCLUDE  RIPARIAN  VEGETATION,  WATER  QUALITY  PARA- 
METERS, ANCHOR  ICE  FORMATION,  AND  THE  RELATIONSHIP  BETWEEN 
DISCHARGE  AND  SEDIMENT  YIELD. 
•EFCRTS  AND  PUBLICATIONS: 

K.  D.  BOVEE.  ''THE  DETERMINATION,  ASSESSMENT,  AND  DESIGN 
CF  IN-STREAM  VALUE  STUDIES  FOR  THE  NORTHERN  GREAT  PLAINS 
SEGION.' 
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TITLE: 

ESIS  AND  PROPERTIES  OF  LIMITED-DIMENSIONALITY  CONDUCTORS 

ATORS: 

SELLMYER;  6.  A.  GALLUP;  C.  J.  ECKHARDT;  G.  D.  STURGEON 

FACILITY: 

OF  NEBRASKA,  DEPT.  OF  CHEMISTRY 

OF  NEBRASKA,  DEPT.  OF  PHYSICS 
LN,  NE   68508 
SPONSOR: 

NAL  SCIENCE  FOUNDATION 
RSITT  OF  NEBRASKA 
FUNDING  AMOUNT: 
-  8C,000 
ME  : 

75  -  CONTINUING 


PROJECT  IS  AN  EXPLORATORY  INVESTIGATION  OF  SOME  NEW 
ES  CF  LINEAR  ORGANIC  CONDUCTORS.   THE  MATERIALS  ARE 
TEREST  FOR  THEIR  POTENTIAL  AS  HIGH  TEMPERATURE  SUPER- 
CTORS  . 


aCCC0291 
PROJECT  TITLE: 

DEVELOFMENT  OF  INSTRUMENTATION  FOR  THE  IN 
SITU  DETERMINATION  OF  PLANT  WATER  STATUS. 
PROJECT  NUMEER: 

INT-SIH-J 
INVESTIGATORS: 

PAY  W.  BROWN 

IMERHOUNTAIN  FOREST  i    RANGE  EXPERIMENT  STATION 

FORESTRY  SCIENCES  LABORATORY 

860  NORTH  12TH  EAST 

LCGAN,  U1   84321 
PROJECT  SUPERVISOR: 

P.  E.  PACKER 

INIERMOUMAIN  FOREST  t    RANGE  EXP.  STATION 

FORESTRY  SCIENCES  LAB  . 
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AMOUNT : 


10  C3  01  75 


:   THE  DETERMINATION  CF  THE  yATER  STATUS  OF  PLANT 
ES  IS  PRESENTLY  POSSIBLE  ONLY  THROUGH  DESTRUCTIVE 
ING  TECHNIQUES.   EVALUATION  OF  PLANT  RESPONSES  TO 
CE  "INE  CONDITIONS  REBUIRES  IN  SITU  MONITORING  OF 
CLOGICAL  PROCESSES  SO  THAT  THE  SAME  PLANT  TISSUES 
E  STUDIED  DURING  THE  GROWING  SEASON. 
VES:   TO  DEVELOP  AN  IN  SITU  LEAF  THERMOCOUPLE 
ROMETER  USING  DOUBLE  JUNCTION  THERMOCOUPLE 
ROMETERS  . 

:   THE  TEMPERATURE  AND  VAPOR  ESUILIBRIUM  REQUIRE- 
F  VARIOUS  MODELS  HILL  BE  EVALUATED  UNDER 
ORY  AND  FIELD  CONDITIONS  USING  VARIOUS  PLANT 
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ICAL  ANALYSIS:   ANALYSIS  OF  VARIANCE. 
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UA/LAB.  STUDY 
PUBLICATIONS : 

PUBLICATION  Of  THE  FINAL  DESIGN 

TESTING  PROCEDURES. 
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PROJECT  TITLE: 

NORTH  DAKOTA  REGIONAL  ENVIRONMENTAL  ASSESS.'IENT 
PROGRAM   (REAP) 


STATE  CAPITOL 
BISMARCK,  ND   58505 
701-224-2916 


PRIMARY  FUNDING  AMOUNT: 
2,000,000 


TIME  FRAME: 

06  01  75  TO  06  30  77 


ABSTRACT : 

THE  PURPOSE  OF  REAP  IS  TO  ESTABLISH  A  RESEARCH  EFFORT 
REGARDING  NORTH  DAKOTA'S  RESOURCES  IN  ORDER  TO  PROVIDE 
INFOR-'IATION  TO  GOVERNMENT  AND  THE  PUBLIC  TO  AID  IN  THE 
DEVELOPMENT  OF  IJEW  LAWS,  POLICIES,  AND  GOVERNMENTAL 
ACTIONS.   FURTHER,  SUCH  INFORMATION  SHOULD  INDICATE 
THE  ALTERNATIVES  AVAILABLE  TO  THE  STATE  IN  THE  DEVEL- 
OPMENT OF  RESOURCES,  AND  THE  RESULTS  AND  IMPACTS  OF 
SUCH  DEVELOPMENTS,  IN  ORDER  THAT  ALTERNATIVES  MAY  BE 
SELECTED  WHICH  ENHANCE  THE  QUALITY  OF  LIFE  OF  THE 
CITIZENS  OF  THE  STATE. 

THE  OBJECTIVES  OF  REAP  ARE  TO: 

1.  DEVELOP  BASELINE  DATA  ON  ENVIRONMENTAL,  ECONOMIC, 
AND  SOCIOLOGIC  CHARACTERISTICS; 

2.  DEVELOP  AN  ASSESSMENT  AND  EVALUATION  SYSTEM  ABLE 
TO  REACT  TO  ALTERNATIVE  DEVELOPMENT  PROPOSALS; 

3.  DEVELOP  A  CAPABILITY  TO  MONITOR  FUTURE  CHANGES, 
AND 

4.  DISSEMINATE  INF0R!1ATI0N . 

THE  PROGRAM  WILL  INVOLVE: 

1.   ACQUISITION  OF  BASELINE  DATA, 

DESIGN  OF  AN  INFORMATION  SYSTEM, 

DESIGN  OF  AN  ASSESSilENT  SIMULATION/MODELLING  SYSTEM, 
ESTABLISHMENT  OF  A  MONITORING  SYSTEM,  AND 
RECOMMENDATION  OF  A  SET  OF  EVNIROHMENTAL  CON- 


2. 
3. 

4. 
5. 
STRAINTS  AND  OBJECTIVES. 


PROJECT  SUPERVISOR: 
A.  WILLIAM  JOHNSON 
STATE  CAPITOL 
NORTH  DAKOTA  REAP  PROGFIAM 
BISMARCK,  ND   58505 
701-224-2916 


PRIMARY  SPONSOR: 

NORTH  DAKOTA- REAP 
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PROJECT  TITLE: 

WYOMING  ENERGY  CONSUMPTION,  MINERALS,  FUELS, 
ELECTRICAL  GENERATION  AND  AGRICULTURE 


PROJECT  NUMBER: 
74-147 


INVESTIGATORS : 

THEODORE  D.  BROWNE;   EDWARD  F.  HARVEY 


PROJECT  SUPERVISOR: 

THEODORE  D.  BROWNE 

BICKERT,  BROWNE,  CODDINGTON  &  ASSOCIATES,  INC. 

100  S.  MADISON 

DENVER,  CO   80209 

303-321-2547 


COOPERATOR: 

JOHN  GOODIER 

DEFT.  OF  ECONOMIC  PLANNING  S  DEVELOPMENT 

CAPITOL  BUILDING 

CHEYENNE,  WY   8  2001 

307-777-7284 


ABSTRACT: 

THE  PURPOSE  OF  THIS  RESEARCH  PROJECT  IS  TO  DETERf^INE 
ENERGY  CONSUMPTION  REQUIRED  BY  WYOMING  MINERAL  OR 
FUEL  PRODUCTION,  ELECTRICITY  GENERATION  AND  AGRICULTURE. 
ENERGY  CONSUMPTION  IS,  AS  RECOGNIZED  BY  BOTH  THE  SPONSOR 
AND  BBC,  A  DIFFICULT  AND  COMPLEX  TASK.   IT  AS  ACKNOWLEDGED 
THAT  DEFINITIVE  ANSWERS  HAVE  NOT  BEEN  FOUND  EVEN  THOUGH 
THESE  FINDINGS  WERE  SOUGHT. 

THE  INQUIRY  IS  FOCUSED  UPON  DIRECT  ENERGY  NEEDS  WITHIN 
THE  STATE  OF  WYOMING  BOUNDARIES.   INDIREC  INFLUENCES 
WERE  NOT  CONSIDERED.   FOR  EXAMPLE,  THE  ENERGY  USED  TO 
PRODUCE  THE  STTEL  IN  A  DOZER  EMPLOYED  IN  A  WYO.MING 
COAL  MINE  WAS  OUTSIDE  THE  STUDY  SCOPE. 

A  1969  DOCUflENT  ENTITLED  "REVIEW  AND  FORECAST  — 
WYOMING  MINERAL  INDUSTRIES"   BY  CAMERON  ENGINEERS 
REPRESENTED  AN  ESPECIALLY  HELPFUL  SOURCE.   ABOUT 
60   PERSONAL  INTERVIEWS  WERE  CONDUCTED  WITH 
KNOWLEDGEABLE  PERSONS  AND  AN  ADDITIONAL  50  ORGAN- 
IZATIONS CONTRIBUTED  INFORMATION  BY  CORRESPONDENCE 
OR  THROUGH  TELEPHONE  INTERVIEWS . 


TYPE  OF  STUDY: 

PART  OF  WYOMING  STATE  INVESTMENT  PLAN, 
ECONOMIC  PLANNING  AND  DEVELOPMENT. 


DEPT.  OF 


REPORTS  AND  PUBLICATIONS: 

T.  BROWN,  E.  HARVEY.   "WYOMING  ENERGY  CONSUMPTION." 
BICKERT,  BROWNE,  CODDINGTON  &  ASSOCIATES,  INC.  1975 


PRIMARY  SPONSOR: 

PHILLIP  D.  BROOKS 

OLD  WEST  REGIONAL  COMMISSION 

201  MAIN  ST  -  SUITE  D 

RAPID  CITY,  SD   57701 

605-348-6310 


00000294 

PROJECT  TITLE: 

SECONDARY  ENERGY  REQUIREMENTS  FOR  WYOMING 


PRIMARY  FUNDING  AMOUNT: 
20,000 


PROJECT  NUMBER: 
75-49 


TIME  FRAME: 

01  01  75  TO  06  30  75 


INVESTIGATORS: 

EDWARD  F.  HARVEY;   THEODORE  D.  BROWNE 


LOCATION: 
WY 


PAGE  NO    147 


000000295 


8.0   OTHER 


PROJECT  TITLE: 

LAWS  RELATING  TO  WILDLIFE  AND  ENERGY  DEVELOPMENT 


PROJECT  SUPERVISOR: 
EDWARD  F.  HARVEY 

BICKERT,  BROWNE,  CODDIHGTON  &  ASSOCIATES,  INC. 
100  S.  .MADISON 
DENVER,  CO   80209 
303-321-2547 


COOPERATOR/COORDINATOR: 
JOHN  GOODIER 

WYOMING  DEPT.  OF  ECONOMIC  PLANNING  AND  DEVELOPMENT 
CAPITOL  BUILDING 
CHEYENNE,  WY   82001 
307-777-7284 


PRIMARY  SPONSOR: 

WYOMING  DEPT  OF  ECONOMIC  PLANNING  AND  DEVELOPMENT 


SECONDARY  SPONSOR: 

FEDERAL  ENERGY  ADMINISTRATION 


PRIMARY  FUNDING  AMOUNT: 
16,000 

TIME  FRAME: 

07  01  75  TO  11  30  75 


LOCATION : 
WY 


ABSTRACT: 

THREE  PRIMARY  OBJECTIVES  OF  THE  RESEARCH  EFFORT  ARE: 
IDENTIFY  EACH  ENERGY  CONSUMPTIVE  ACTIVITY  IN  A 
COMMUNITY  OR  REGION  WHICH  MIGHT  CHANGE  AS  A  RESULT 
OF  ESTABLISHING  A  MAJOR  NEW  MINERAL  OPERATION; 

ENERGY  USE  RELATED  TO  EACH  OF  THE  ACTIVITIES  IDEN- 
TIFIED ABOVE.   THESE  ESTIMATES  SHOULD  BE  APPLICABLE 
TO  ANY  COMMUNITY  OR  REGION  WITHIN  THE  STATE  OF  'DOMING 
LIKELY  TO  EXPERIENCE  MAJOR  MINERAL  DEVELOPMENTS. 

INCORPORATE  SELECTED  VARIABLES  INTO  A  COMPUTER 
PROGRAM.   PRIMARY  AND  SECONDARY  ENERGY  REQUIREMENTS 
FOR  ;'1AJ0R  MINERAL  DEVELOPMENTS  REPRESENT  THE 
DESIRED  OUTPUT. 


PROJECT  SUPERVISOR: 
ROBERT  BECK 

UNIV.  OF  NORTH  DAKOTA,  LAW  SCHOOL 
GRAND  FORKS,  ND   58202 

PRIMARY  SPONSOR: 

US  FISH  AND  WILDLIFE  SERVICE 

ROBERT  STEWART 

OFFICE  OF  BIOLOGICAL  SERVICES 

WASHINGTON,   DC   20240 

202-323-8095 

PRi:iARY  FUNDING  AMOUNT: 
15,000 

TIME  FRAME: 

07  01  75  TO  06  30  77 

LOCATION : 

CO   MT   ND   SD   WY 

ABSTRACT : 

COLLECT,  ANALYZE  AND  COLLATE  LAWS  THAT  PERTAIN  TO  WILDLIFE, 
WILDLIFE  HABITAT  AND  ENERGY  DEVELOPMENT  IN  COLORADO, 
MONTANA,  NORTH  DAKOTA,  SOUTH  DAKOTA,  AND  WYOMING. 
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E  : 

PUT  PROJECT 

S  : 

JCMNiON;  LUTHER  THOMPSON 
RVISCR  : 

JOHNSON,  PH.  B. 
ECCNCHICS 
SOUTH  DAKOTA 
N,  SO   57069 
19 


SE  IS  TO  CONSTRUCT  AN  INPUT-OUTPUT  BOOtL  TO 
COMPREHENSIVE  V I  E  li  OF  THE  STRUCTURE  OF  THE 
CCNOfiT  AS  bELL  AS  PROVIDE  AN  ANALYTICAL  TOOL 
ZING  THE  INTEROEPENOENCE  PET.EtN  THE  SECTORS 
CNOHY.   THE  OBJECTIVES  INCLUDE:  1.  ESTIMATE 
INDUSTRY  TRANSACTIONS,  B.  ESTIMATE  THE  DIRECT 
UIRIMENTS  OF  EACH  PRODUCING  SECTOR  FROM  OTHER 
F  THE  ECONOMY,  C.  SOLVE  THE  RESULTING  SYSTEM  OF 

DESCRIBING  THE  SOUTH  DAKOTA  ECONOMY,  AND 
E  AND  INTERPRET  THE  RESULTING  OUTPUT  FROM 

ULTIMATELY,  THE  OBJECTIVE  IS  TO  PROVIDE 
IC  MODEL  TO  PE  USED  AS  A  PLANNING  TOOL  AS  bELL 
£  PURPOSE  OF  MEASURING  IMPACTS  OF  CHANGES 
IC  ACTIVITY  RESULTING  FROM  SUCH  SHOCKS  AS 
ATEMtNT,  ETC.   STANDARD  INPUT-OUTPUT  METMO0OLO6Y 


» 


! .0  OTHER 


US 


AS  DEVELOPED  BT  LEONTlEf  WILL  BE  USED.   BOTH  PRIRARY 
AND  SECONDARY  DATA  ylLL  BE  USED  TO  MEET  THE  DATA  NEEDS 
FOR  THE  CODEL. 
REPORTS  AND  PUBLICATIONS: 

ALL  PUBLICATIONS  FROM  THE  PROJECT  WILL  BE  AVAILABLE 
THROUGH  THE  BUSINESS  RESEARCH  BUREAU,  SCHOOL  OF  BUSINESS, 
UMIV.  OF  SOUTH  DAKOTA. 
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MINERAL  YEARBOOK 

OMIS 

SCR: 

lER 

.  OF  ECONOMIC  PLANNING  S,     DEVELOPMENT,  MINERALS  DIV. 

ST. 

82C02 


,  OF  ECONOMIC  PLANNING  S  DEVELOPMENT 
AMOUNT : 


3  10  CONTINUING 


ATION  OF  1973  PRODUCTION  BY  COUNTY  OF  ALL  IMPORT- 

ERALS  INCLUDING  PETROLEUM  AND  NATURAL  SAS;  PROJECTED 

ION  THROUGH  1978;  AND  A  LISTING  OF  ASSESSED 

ON  FOR  EACH  COMMODITY  BY  COUNTY.   A  SHORT  SECTION 

YEAR'S  ACTIVITY  IN  EACH  MINERAL  IS  INCLUDED. 

D  PUBLICATIONS: 

OPING  MINERAL  YEARBOOK,  MARION  E.  LOOMIS,  JOHN  T. 

,  1974,  DEPARTMENT  OF  ECONOMIC  PLANNING  AND 

MENT,  CHEYENNE,  U1       82002.   AVAILABLE  FROM  THE 

DIVISION  OF  THE  DEPARTMENT  OF  ECONOMIC  PLANNING 
ELOPMENT.   ANNUAL  PUBLICATION. 
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PROJECT  TITLE: 

ENERGY  RESOURCE  MAP  OF  WYOMING 
INVESTIGATORS: 

WYOMING  GEOLOGICAL  SURVEY 
PROJECT  SUPERVISOR: 

DANIEL  N.  MILLER,  JR. 

WYOMING  GEOLOGICAL  SURVEY 

F.C.  BOX  3CCE,  UNIV.  STATION,  UNIV.  OF  WYOMING 

LARAMIE,  WY 

3C7-7I.2-2C54 
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RY  SPONSOR: 

CMING  GEOLOGICAL  SURVEY 

DARY  SPONSORS: 

CMING  DEPT.  OF  ECONOMIC  PLANNING  i     DEVELOPMENT,  MINERAL  DIV. 

HN  T.  GOODIER 

C  bEST  18  ST. 

EYENNE,  WY    82C02 

7-777-728'. 

RY  FUNDING  AMOUNT: 

5CC 

FRAME  : 
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EV  MAP  SHOWS  THE  GEOLOGIC  AGE  OF  AREAS  IN  THE 

CCATION  OF  OIL,  COAL  FIELDS,  AND  URANIUM  BEARING 

ALL  WORKING  COAL  MINES,  OIL  FIELDS,  AND  URANIUM 

ND  PROCESSING  LOCATIONS  ARE  SHOWN.   ALL  OIL 

RAL  GAS  PIPELINES  ARE  INDICATED,  LOCATION  OF 

Y  RECOVERY  PROJECTS  ARE  SHOWN  AND  THE  METHOD 

SPECIFIED.   ALL  REFINERIES  AND  NATURAL  GAS 

NG  PLANTS  ARE  SHOWN.   ALL  HYDROELECTRIC  AND  THERMAL 

AL  GENERATING  PLANTS  ARE  LOCATED.   ALL  PROPOSED 

E  PLACED.   THE  RANK  OF  COAL  IS  INDICATED  FOR 

LD  . 

PUBLICATIONS : 
ASS,  b.  G.  WENDELL,  ET  AL.   'ENERGY  RESOURCES 
YCMING',  MARCH,  1975,  WYOMING  STATE  GEOLOGICAL 


C0CC0300 
PROJECT  TITLE: 

WESTERN  ENERGY  TECHNOLOGY  ASSESSMENT 
INVESTIGATORS: 

SCCTT  LA6R0NE 

RADIAN  CORP. 

e5CC  SHOAL  CREEK  BLVD. 
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k-SlTb  COKEUSTION 

C000C235   00000243 

^-SITU  GAS  IF ICfllOh 

00000107   C00C0211   uCO0C215   00000241 

N-SITU  OIL  RECOVERY 

00000230 

K  -51  IL  PROCESS ING 

GOC0C233   C000C234   ^0000242 

:  S-Snu  REICRTlhb 

00000236 

1  S  -SIREAH  ANALYSIS 

OO00G2£B   CQCC0289 

1  OM  .  A  I  ION 

00000256 
I f S IGATION 

00000064  occcooat      COUOCISf 

JElFtRSCN  CC,  fl 

OO0CO254 

JI)i  biilDGER  POkER  PLANT 

C0CCC131   CC000139 

LABCRAIORT    PETHOCIOL06T 

0CC00O81 


2 


L A  KO  CkNE  RSHI  P 


LAKD  RESOURCES 


00000277 


00000124 


L  *k  C   L  SE 


C0CC0CC2   C03CC0C3   CCCOC007   0C0001C3   000CC153   00000171   00000160   O0OCO192   C0000194   OOCC0197   OCC00274 
CCCC0275   CC0CO27t   ^0000278   CC0C0279   0O0OC28O   C0000281   CP000262   0C00C2t!   00000284   00000285 


i 
I 
I 

I 

i 

I 
i 


LOUDSAT 


LASDR  B«D«R  STSTEH 


LE6«L  ASPECTS 


LEEISLATION 


LECKAIiDITE 


LEt 1A1HAN  MIKE 


SUBJECT  INDEX 
C0C0CC10   C00C0278 
00000166 

00000023   0000007A   00000083 

OC000110   Q0C00197   0CC0D199   OC0C0200   0000C201   00000207   00000208   00000295   C0000300 
C0C00197 
00C00085 
CC000038 
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LEbli  i    CLARK  CO.,  HT 

U0000254 


LICAD 


LICHITE 


00000166 

CCC0C014   C00CO016   00000019   CC000020   0000C052   OOC00054   00000056   0OO0C057   00000058   00000103   00000141 
000CO192   C0000194   00000196   0C000210   0CO0C213   00000218   00000219 


LIHITEO  OIHENSIONALITT  COMDUCTORS 
U000029C 


LIKEAB  ORGANIC  CONDUCTORS 

00000290 


LICVEFACTION 


LiailD  FUELS 


LICUIFACTIOK 


LITTLE  POWDER  RIVER 


C0000221 

00000212 

C0COC195   C00CC216 

CC000U4 


L  HESTCCK 


00000238 
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LCW-etU  6*S 
LIXINESCENCE 
LTM  LAKE 

PAOItON  LIMESTONE 
KAhACEHENT 

n«FP  ise 

HORtSVlLLE ,  m 
K«UE|iATIC«L  CODELS 
«CCl«tEK  "IKE 
nCCOSE  CO.,  XT 
MCKINLET  HIKE 
XCLEAN  CO.  ,  hO 


SUBJECT  INDEX 
OOC00215   0O0OC231 
0CC00CC6 
G0000259 

c;ococc52     oooacciis     ocoocioi     ccoooics     cooocns     00000125 

OOOOOCU   O0CCO062   CC00009*   CCOC0096   0000C104   C0000106   00000110   00000244   00D00258   00000275   0C&0C279 
OOOC0292 

00000C10   000CO022   00000091   00000098   00000099   00000104   00000116   0000017C   00000171   00000180   00000269 
CCCCC277   CCCCC27e   CCC0C279   CC0C0282   0000C283   C0000285   00000299 

00CC0247 

00C0OO96   C00C0177   00000220   0C00024* 

0CCC0263 

C00000t9 

00000029 

(J0000G09 


KEOICIHE  PARK  ,  CO.,  "T 

00000254 


HE  tC EC  CC.  ,  ND 


Kf lEOtCLOGICAL  DATA 


U0C0C0C9   00000196   00000277   000C0281 

UOO0C131   C000C137   3000C143   0C000152   0300C163   00C00164   00000166   00CC0172   00000176 


P<lCHI6Ah-WI  SCCNSIN  PIPELINE  CO. 

ooccout 


mCROblOLOGY 


C0CC0027      00000038       000CC051 
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SUBJtCT  INDEX 

00000064 

00000041 

00000264 

00000156 

C000C293   00000294   00000298 

„IH£R*LS  E«f'-«««"'"'Q0(,oo2,7   00000246   00000267   00000271  

MNINC  EiuiPMNT     ^p^pjjj^,   C0OC003C   00000224   0C000225 

NININ6  «TH0D0L06T   ^^^^^^^^   00000225   00000226   00000227   00000286 

mSSOLSI  BASIN  POWER  PROJECT 

00000183 


mCBOCLIBATES 
dlCROENVIRONXENT 
mCSO-CENSnOKETERS 
HINE     fc»STES 
PIHEfiAL     INOCSTRY 


mSSOLRI    RIVER    BASIN 
KCBILt     FACILITIES 
nOCELi 


COC00111      00000123 

C000019C 

C0000086   0000009S   00000100   0CCC0101   0C00C102   00000103   00000106   0000010.   00000109   00000120   00000122 


MCNIIORINE 

HCRTON  CO.,  Nt 
NCSAIC 

RtLChtS 


Q0000146  000C0159  0D000163  QC0001 

O0C0O292  0000C297  C000030Q 

C0C00067  00000068  00000069  0C000070   0000 

O0OCO1C7  000C0111  00000117  0CO0012O   0000 

00C00153  00000156  00000162  00000165   0000 
CCC00222 


CQ93  C0000097  00000099  000001C2  C0000105  00000105  00000106 
n,^7  nnnnoil?  00000143  00000144  00000145  00000146  00000152 
Cul  oZVlll       00000169   00000170   00000171   00000174   00000178 


00000009 
00C0C276 

00000014   00000050   00000054   0C000056   0000C057   00000264 
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n  1  C  C  li  li  H  I  2  *  E 


NAHCCLITE 


NATIVE     HAei  TATS 


NATIkE     SPECIES 


NATIkAL     6AS 


MAkAJC    r^INE 


>,(•     ALBANT     SHALES 


NC^eAI*E  BIRDS 


SUBJECT  INDEX 


(J0000027 


CCC00213 

:ocooc:2 

i3000CC24   C00CC025   0000C026   0C000027   OO0DC028   00000030   00000031   00000046   00000049   00000052   OCOO0O55 
C0CC0CC2   CC0CCC65   CC00C071   0COC0076   000OC077   C0C00084   00000147   00OC0170 

00CC01C6  000CC107   000OC196   OCO00235   U000C243   00000298   00000299   00000300 

C000002S  0C000030 

C0000233 

C0CC0149  C00CC15C 


« 


NC^^Tn  AXEAICAN  CCAL  CORP. 

COC00196 


NCRIH  PLATTE  DIVER 


OOOOCObS 


NCRThERN  CHETENNE  RESEARCH  PROJECT 

CCCC0C94   C00C02Ce 

NCDIHERN  CHEIENNE  TRIBE 

(.CCC0094    ooocozoe 

NORTHERN  GREAT  PLAINS 

00000003  00000004  00000019   CC0C0031   Q000C046   00000053   00000073   000C0077   00000091   00000092   00000C97 

COC00110  00000115  00000125   CC000128   OO00C142   00C00150   00000159   000CC163   00000205   00000209   00000226 

LCC00229  00CC0286  00000289 

NCRTHERN  GREAT  PLAINS  RESOURCES  PROGRAM 

OCCOOCCe   00000196   00000274 


NtCLbAR  ENERGT 


00000256   00000257 


NLCLEAR  FUSION 


CAhE  RESERVCIR 


00CCC256 


„CCOOC09 


aCClP«TIONAL  NEECS 


OIL 


OIL  RECOVERT 


OIL  RESERVOIRS 


OIISNALE 
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oil:hale  conversion 


OLIVER     CO.,     ND 


OPEN    PIT    niMNG 


OBPHAN  SPOILS 


OTTER  CREEK,  PT 


OLTKI«RATI0h 


OVERBURDEN 


SUBJECT  INDEX 

QC000189 

00000136  00000230 
0000D237  O0OC02*3 
0000024A 


Q000000«   00000097   00000106   00000121   00000161   00000193   Q000020S   00000212   00000217   00000231   00000232 
C0C0C233   C0000234   00000236   000002^0   000OC241   00000242   00000245   00000300 

00000161 

000000C9 

0C00C26C 

00000259 

00000067 

00000296 

00000022   00000038   00000047   00000048   00000050   00000051   00000053   00000054   00000058   00000059   00000064 
00000081   00000103   00000266 


OVERBURDEN  CHARACTERISTICS 

CC000036   C00C0061   00000063   QC000065   00000066   00000067   00000068   00000069   00000070   00000122 

PADDLEFISH  -  POLTODON  SPATHULA 
00000289 


PALEOZOIC  ROCKS 


PERHEABILITV 


PETROLEUM 


00000109 

00000012  00000059   00000083   00000109   00000246   00000260 

00000106  00CC0107   00000212   CC0Ca235   OO00C237   00000238   00000239   00000243   00000244   00000246   00000298 

00000299  00000300 


SUBJECT  INDEX 

PEIRCLELM  REFINING 

CCCC0Z31 

PEIRCLEUH  StLFON/tTES 
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PHENCL06T 


PHCSPhATE 


PHCICtRAKfEIRT 


C0CCCCC6  0000C237 

C0000U8 

LCCCCC*'!  CC0CCC50 

COU00043  0OUQO171   QC000267   C0000271   0000C283 


PHCTCINTtRPRETATlON 

C00DCC'.3 

PHCIOfONTAGE 

C0CCC276 

PHt'ICCHEXI CAL  PfcOPERTIES 

0000C006   000C0022   00000034   0COOQO35   O0OOCO53   COC00061   00000093   000C0116   00000228   000GC237   00000261 
CC0002e2 

PIERRE  SHALE 

C0000100 

PILOI  BALLOCN  OBSERVATIONS 

CCC00163 


PllC  I  PLANTS 


PIPELINES 


PLANNING 


PLANI  tCOLCCT 
PLANI  ESTABLISHMENT 


QOOCOI'.I   00000218   00000222 


00C00299 


00000067  00CC006fc  CC00C069  CCOC0C7O  0000C073  00C00092  00000094  00000097   00000098   OOOOQIOI   00000103 

C0000104  00000106  00000108  000C01C9  0000C110  00000116  00000117  00000124   00000153   00000154   0C000156 

00000161  00000182  0000C184  OOOC0191  0000C19e  00C00201  00000205  000C02C9   00000224   00000228   00000244 

C0C00275  C000C279  0C0CG280  CC0CC292  0C00C297 

00CC0089  C000013C  CC0OCU2  00000148  00000286 

C0000011  000C0015  0C0CC017  0C000023  C000C029  00C00030  00000033  00000037   00000040   00000046   00000049 

0000005C  0000OC54  C0OO0O55  CC0C0057  00000058  C0C00061  Q0000062  000C0G64   00000065   00000071   OC000072 

CCC00C76  0OCCCO77  CC00CC79  00000082  OO0OC083  C0C00259  0000C261  cnCC0265 
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PL0N1  MATERIALS 


SUBJECT  INOEX 
OOOQ0015   00000037 
PLAKl  PHtSlCLOG,     ^^^^^^^^   ^^^^^^^^   ^^^„Q,^5   Q0000Q51   OO0OC1Z9   OOCOOUO   0000013*   00000291 

P(.IK£S 

POIICI  l)EVELOP»'ENT 
POLICY  ISSUES 


OOO0C146   00000166 


00000193 

OOOOOUS   00000207   00000300 
PONDEROSA  Pl^E       -(,000134   CQ000168   C0000169   0C000179 
POPLAR  RIVER 


i0000120 


POFILAIION  DECLINE 


00000296 
POPULATION  GROyTH    ^^^^^^^^      C00CO195   00000197   0C000199   00000200   00000201   00000205 

POPULATION  ''"'■'^'''°ll^^^^,,       00000189   00000192   0CO0Q193   OO0OC194   00000196 


PCdCSITT 
PORPHYRINS 


00000012   000002*6 
00C00238 


--"  -""  ^'^'^       OOOOOOOS   00000012   00000036   0C0C0087   00000090   C0000091   00000101   00000108   00000109   00000112   000001** 


00000198   00Q00i2i   ^0000271   00000283 

PtECIPITATICN  ANALYSIS 

0000C176 

PRECIPITATION  PROCESSES 

00000159 

PtEDATCR  POPULATIONS 

000001*9 

P»EPIN1N6  STUDIES    ^^^^^^.^      00000036   000000*1   000C0059   00O0C091   0000022* 


I. 


P(f1     «t;UND«NCE 
P(0C6[IURES    '•ANUALS 
PtCJECT     L  I6MTE 
PRCJ£CT     liEClAI>«1I0h 
PIBIIC     flNAKCE 

KAeeiis 

c'CIATlCN  OAKAGE 
(.AC  ICACTIVE  WASTE 
R ADIOACTlVIIr 
liAlieE  ECOLOet 
■AKGE  PLANTS 
i-AMeELAND  ECOSrSTEKS 


SUBJECT  IKDEX 
COCOOI*? 

00000163   C00C0195   CC00C199   CCOCOJOC   0O00C2O1 

000002U 

CCC00C65 

C0C00193   CC00C154   CC00C205 

CCC00033 

i:CC002S6 

CCCCC257 

00C002S2 

000000t2   00CCC089  00000168   00.000171 

C0000084 

s 

00000171 
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RAfIC  Cn»  GASIFICATION  PILOT  PLANT 

C00C0222 


COC00292 


it ClAPATION 


(.ECREATICN 


•.EF  IKE  KIES 


0000001:7 

SEE  chapter"  1.2  AND: 

00000004   00000093   00000096   00000099   00000102   00000107   00000150   00000153   00000224   00000227   00000258 
00000259   00000260   00000261   00000262   00000263   00000264   00000265   00000266   00000269   00000270   00000286 

CC000C31   000CC0E6   CCCC0277 
iCCCC2V9 
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KEFIKING 


SUBJECT  INDEX 
00000238   00000239 


00000240   00000241 


RtGlOHAL  STIDIES  P"06R«I« 

00C00C01 


REELLAIIONS 
REHABILITATION 

REMOTE  SENSING 


00000116   00000117   C0000145 


C0000024 
COC00091 


00000041 
0000C284 


00000031 
C000C093 


00000032 
00000097 


00000153   00000171 


0000Q190  00000197  00000199  00000200  00000201  00000300 

C0000034  0000C033  00000042  00000044  00000046  00000052   00000066   00000077 

OC000260  0000C262  OOC00263  00000265 

00000172  00000180  00000267  00000271  00000278  00000281   00000282   00000283 


RESEARCH  ANtI  DEVELOPNENT 

00000081 


RESEARCH  ASSESSMENT 

RES04JRCE    INVENTORY 
RETCRTING 

REdEGETATION 


00000002 

C0000041 
C00C0242 


C000C011 

C0000030 
00000044 
00000057 
00000261 


REVENUE  ALLOCATIONS 

RHECLCGT 

RICHLAND  CO..  NT 

RIC  6LANC0  CO.,  CO 
RIPARIAN  PLANTS 
ROCK  SPRINGS,  WT 


00000193 
00000221 
00000009 
00000193 
00000010 
00000193 


0000027* 
00000003 
00000180 


C0000C17 
00000031 
00000045 
0O00C058 
00000262 


000C020S 


00000286 
00000013 
00000277 


C0000018 
00000032 
00000046 
U0000061 
00000263 


00000279   00000280   00000281   00000282 


aC0C0020  0000C023  00000024  00000025  00000026  00000027  00000028  00000029 

C000033  00000034  00000037  0000003  000000  0  000000*1  l^^^^^,,  00000056 

lllZll  Zlll'i'  'olZ'A  IZZl  ZZll  00000083  00000084  00000096 

OC000264  0000C266  00C00269  00000286 


00000115 


RCCSevELT  CC. ,  Fl 


RCCT  2CNE 


RCSEBID  CO..  'T 


BlBAl  DtVELCPfEM 

S«CE  6II0USE 

SACEBRUSH 

■_»LT  TCLtRANCE 

iALT  VAULT  PROJECT 

bAhDSTCSE  OIAGENESIS 

SATELLITE  IFAGEST 


SUBJECT  INDEX 

O0CO00Ci9 

COCOOOcO   O0OOC263 

C0000074   O00C0206   CCC0C277 

GCC00021   00000029   00000030   00000060   0000C097   OOOOOU*   00000259 

OCCOOItS   00C0019A   00000205   0COC0279   0000C296 

00000U9 

CC000C<.5 

CCC00C17 

COC00257 

5 
000002'.« 
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COC00271   00000283 


;AlGEt.  -  STI2CSTEDI0N  CANACENSE 
CCCC02t9 


SCRtbbERS 


tOOCOm   0C00C213 


SECOKDAR*  ESERGT  RE aU 1 R EH ENTS 

0CCCC294 


SEDINEMATICN 


i  E  D  I  C  E  N  T  0  L  0  G  r 


SEHAfclD  CLIHATES 


C0C0CC67   C00CC06&   C0000069   OCOC0070   0000C097   00000103   00000107   00000110   00000113   00000125 
000002A5   000002^6 


CC000C14   C00CC064   C0000089 


.EPARAIIQN  PROCESSES 


i,0000232 


I 

» 
I 

II 

i 
i 


SERVICE  SECTOR 
SEkA6E  TREATMENT 
SKARPTAIL  GROUSE 
SHERIDAN  CO.,  NT 
SHERIDAN  CO.,  yT 
SHIRLE1  BASIN 


_  SUBJECT  INDEX 
00000196   00000205   00000296 

00000255 

00C00078   C0000U9 

OOO00CQ9 

00000193 

GC000271 
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SHCRT  PRAIRIE  ECOStSTEN 

00000151 

SIITING 


SIMULATION  FOOELS 


£ITIk£  STUDIES 


SKILA8  E8EP 


SLOPE  CO.,  ND 


SllRRIES 


SLLRRT  PIPELINES 


SMALL  RAHMALS 


SOCIOECONOMIC  IMPACT 


00000259 

00000008   00000022   00000059   OC000098   0Q00C100   C0000109   O0O00U2   00000151   00000159   00000165   00000170 
C0CC0292 

00000001  00000062   00000102   00000156   00000172   00000233 
C0000271   00000283 

00000009 
00000221 
00000118 
C0000033   00000260 

r 

SEE  CHAPTER  1.5  AND:  • 

00000002  00000003   00000008   00000124   00000153   00000286   00000292  'ooToOSOO 


SCOIC  SPOILS 


SCOIUK  OIOXIDE 


SCIL  AHENDMEhTS 


SCIL  AhAHSIS 


SCU  PROFILES 


SOU  SURVEYS 


SOIL  lEJITURE 


SOLXa  ENERGY 


SUBJECT  INDEX  PAGE  NO   223 

CQ000020  00000037   00000052   CC000055   00000056   00000057   00000083 

C0C00165 

CCOCCCU  O0COC02C   C000DO51   tC0C0054   00000056   COC00057   00000058   OOOOOOoO 

00000063  00000066   00000067   OC000068   OOOOC069   00000070   00000097   0OO0OU5   00000263 

00000060  OOCC0061   C000C062 

C0OCO277 

00C0CC17 

00000250  CC0CC255   C0000273 


SCIIO  iASTE  DISPOSAL 

C0000080   0OOCOU1 

'l  ID  kASIES 

0000006C 

SOL»tM     EXTRACTION 

00C000C6   0000C231 

I AhSlNG  HAEITATS 

00C00157 

SPCIL  BANKS 

C0C00C11   00000012   00000016   00000019   00000021   00000065   00000100   00000286 

PCILS 

00C00014  000C0017  00000C18  OCOOOOiO  O00OCO22  00CC0023  00000024  0OO0C025  OOOOG026  00000028  00000029 

CO0OOC31  CC0CCC32  CC000C33  0C0C0034  0000C035  00C00037  00000038  000C0042  00000044  00000052  CCC00056 

00000057  00000058  00000059  OOOOOOoO  0OOOCO61  00C00074  00000077  00000077  00000078  00000079  00000080 

0OCOOC61  00000082  00000083  0C000093  0000C096  00C00260  00000261  00000262  00000264  00000265  00000269 

SPOILS  CHARACTERISTICS 

t0C00C12   CCCCCCU   CC000022   OC0C0038   0000C039   C0000048   0000005  3   00000054   00000055   00000085   00000096 
00000269 

STABUWATICN 

00000C34   00000035   CnOCaC72   00000259   00000261   00000262   00000269   00000286 


r 
I 
I 

i 
I 

! 


SUBJECT  mux 
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>1*CK  ENIStlOMS 


tlMISlit    N» 


si«aK  cent 


000001 2B 
00000163 


00000142 


OOOOOOOf 


00000129 
00000164 


00000137   00000142 
0Q000165   00000167 


00000143   00Q0014S   00000146   000001S2   00000159   00000161   OOOOOItfZ 
0000C168   00000169   00000170   00000178   00000179   00000213 


ST«TISTICikL  ANALYSIS 

00000106 

S1£*M-EL£CTiIC  tENE«*TORS 

00000002 


SlirULATION 


00000243 


STONECAT  -  NOTOAUS  FLAVUS 

0000011S 


STOAET 


SIREAPFIM 


SHIP  MIHXaC 


SaiBlTUNIMOUS 

taasoiL 
s«isu«fACE  i«aorF 

SVtFATES 
Stifltf  HIHEIALl 


00000111 


00000089 
00000125 


00000002 
00000026 
00000048 
00000061 
00000078 
00000093 
00000149 


00000215 
00000052 
00000096 
00000017 
00000266 


00000110 
00000003 

00000289 
00000112 
00000092 


00000003 
00000029 
00000049 
00OCOO62 
00000079 
C0000098 
00000151 


00000148   00000156 
00000129   0C000133 


OQOOC220   00000228   000002*4 

OO00C13S   00000136   00000140   00000152   00000219 


00000158 

00000097   00000099   00000102   0000010S   00000107   00000108   00000109   00000110   00000115 


00000004 
00000030 
00000051 
00000063 
00000080 
00000099 
00000155 


OC000007 

ocooao3i 

00000052 
0C00Q064 
0C00C081 
CCOC0100 
0Q0Q0156 


0000C012 
0000C032 
0000COS3 
0O0OCO6S 
0000C082 
G000C103 
0000C171 


00000013 
00000033 
00000055 
OOC00066 
00000083 
00000107 
00000226 


00000014 
00000034 
0000005  6 
00000071 
00000084 
00000115 


00000017 
00000035 
00000057 
00000072 
00000085 
00000116 


00000018 
00000036 
00000058 
00000074 
00000089 
00000117 


00000019 
00000042 
00000059 
00000076 
00000090 
00000122 


00000020 
00000046 
00000060 
00000077 
00000091 
00000144 


00000074   00000113 


S(.LFCN*TIOS 


SLL  (Oii 


SlLFUR  OIOXItE 


SUBJECT  lltDEX 
0CCCC237 

COOOOnt   C0QC0135   0000C136 

OOCOOI*.? 
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SLLFUR  DIOXIDE  REMOVAL 

CCCOCI-I 


SlFEIiCONDUCTODS 


SINFACE  KIHIKG 


SlsrACE  RESOURCES 


SCCFACE  RUNOFF 


SttFACE  SOU 


SlRFACr  aATEN 


LCC0C290 

COOOOCd  aOOOuOIS  00Q0C016  UC0Ca037  CO0OCO39  DOC00040   00000041   00000041   00000045   00000047   00000049 

CC0CCC5C  CC00C051  00O0C075  CC0C0095  C300C205  C0C00223   00000224   00C0C227   C0000258   0C000259   00000260 

CC0C02t1  CCCCC262  C0000263  GC000264  C000C265  00000286   00000291 

0OC0O274 

UCC0OC21  0000Q039  C0000042  000^:0051  0000C087  00000096 

00000052  00000055  C0000056  CCOC0060 

C0000Ct3  000CCC6e  CC00C067  CC000068  00000069  0000C070   00000067   00000092   00000094   00000098   00000099 

CCC0C1C3  C0CC01C5  CC000106  CC00010!  0O0OC11O  00000117   00000122   00000125   00000144 


SLRFACE-GROlNDyATER  RELATIONSHIP 

C0C001C6 


SIBF ACTANTS 


SkEEIiRASS  CO..  HT 


S^STtCS  ANALYSIS 


TAILINGS 


IA>  SANDS 


lAtLCS  CREtll.  CO 


C0C00C06 


C0000254 


C0Q00244   00000300 
C0000265 

00000212   0C00u230   C0000232   0C0C0234   00000239 
CCC00C7C 


lECHNICAL  ASSISTANCE 


SUBJECT  INOE> 


COCOOItZ   CCCCC18*   0C00C191 
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